(jc. 

iubj^UI cluJjJLgJI Jbcoj (Q^Joiu' ^Ij JJL^I yJUl aJLLuu\JI (jjO 4£.$jOS*jO 



34I0 jLqJuuoj J 5UI 4lJl cLii jl 


T jLjuJI CjXJ^^o 3 ctuJ^iJI Cj^Jcpt-o jju ,jjiJI 3& lo ! ,jjj 

uvlc JxxaJJ fiuajjoJ cLud^iJI 0^3^00 jl u5>&3<dl ^ruJuujJI JjjiJI ! g 
fijaj^xi j Lud I <^3^0 jl jjp- uvi) JiuLi £ Ujd3i) i_sJb «IpoJuJIj3( CjuU' lt'JljuJo Liao 
Jj-LxJI J>b jjlsJlo unjuu-bLiao q£>js> uJLc. J-aaJU 

)J-aaJI jLlJ g-o ijujuLuj jJiaLo A{p>- udc ^IpoJuJIj^^ 

S directional relay J I ^IjJuuuuL <LiLojJ I iojj-bJI ^Lo ^ 

Bus Bar-Generators -Transformer J I <uLoo uvi> ^AiuuuuuDirectional relay 
Over Current Relay l^ao ^a^Luuu ULc oqj j_bJI 6A&3 
l _ S vi) (Fault) clbi' lsI j-o Relay Jl L^jlIc. £3^233^1 4o.bJLoJI 
OjJIaJI 

AjLc j5d3 6 jjIaJJ t_S->LaJI &bj\JI uvi> (_svi> j L lXJ I j-oj eipLaJI 4_lbdl ^ s> jl A^ui> 
Relay Jl abu'l ^ jxu ^joisaj j Lud I abul jli> (Fault) lsI Cj^a^ 

C.BJI J^oiiuRelay Jl p jiui) 
directional relay J I j* 

^jjj L 5 Laj I Aaj Jj^xiu gall I Ia& 3 over current relay <iao ^aAujuuu lSaJI £31! 1-1 
jJLLodl jLudl j£. 4 jA L)j3 j Lud I 

Instantaneous directional relay -2 

CjIaJ^I cuLolpJ ^a3ojuuj 3 <Ui> jLudl QjjbLajl Aaj lubal JjlOlQj £3!!! I.A&3 
bus bar J I ^ u - qj uJx. jjAJ3-o ^3^3 ^jdb* i_^o 


Bus Bar Differential abLobiJI jLuhidl ojLosJ i^Lauodl iilosJI ^lo : ^ 
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(jc. 

Relay 

Voltage Supervision Relay usOJ^iJI ^_6 1 _ r Jj\J I iilo^ :g 



S HVHRCjxijJ I dJU Lsd-szj I j Lo !,jjj 

High Voltage High Rupturing Capacity fuse J j LoJ>l jx> _>J I I : g 

diliuSuoJI CjXJ^^coJI cLjLolpJ uJLsdl A£<dl dli uvi> ^Jdduujy 3^3 

^ j3_lqJ I jluO] (Odj.3 < 4 jJlsJI uJb. Jxxszj i_jdJI dli M j l^LJ 1 3 olS_pcoJl3 

< 3 jbd cUjliLoJ^ ciJuLolP’ lljxxJI j I3 6Asxdl 6jAO 3I ^IsjuuJ I6.1I0 J3 1 I 
. (JjLSjuUuJ I 

dll I _lJ 3^oJU <LoJl2UJUJLoJI < 3 jla_xJI £j3-jl l_sdb Lo I ^J-U 

(Generator protection) 

1 -Overcurrent protection 

2-Under/Over voltage 

3-Reverse power 

4- Loss of excitation 

5- Rotor Earth leack 

6-Differencial Protection 

7-Negative sequence current 

8-Netral Point Voltage 

9-Out of Step 

10-over/under Frequency (speed) 

JJ3-0JI 6cLof> udc Joi>bu udJI diljJ3^JI OodoboJI iilapJI £^1 j^juuI OAib 
jJ3^oJU <l 5 _pdl (jJclszj lSUI 


SJ-OlPU lo&JLuOjI (OJlC Ale jLudl J3^CO i_sd)_)Jo JUDS) l-JLPU liloJ !,jjJ 
jjuS j>l jlu gx> iujjLjuLo ioJLiij _)Lu usdc J3JXXXJU jLuJI J3^co ^Jl^ujuju 
si_jLujjI cO'XJjU dJUi ,0x13 .-OjIolpJ^ ^jju LlqJ I 6j^p-l L^-oljddjuu\J <=dajuiiJ I 
6 j3jxd ud) (_sdiJ I3 jjuUI jLudl 6jJb gJai> uJI <L>bdl i_jubu: J 3 XJI 
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(jc. 

jjuS gJoiiLo Cilj 

.jLudl (jjj Lid Jj>I ^ (gJI Busbars., djuo^xxc jludxd — Joi> — Jj15( 

<Lx3idpuLx> jLu's A$u> CilliiLo CjIa 6_)4Sj^d (obu^ ^Ld Oj^l (oljukLujI : »_so L jU I 
. I4S-0 J-olsuJI (J^JUJU 

6j4^\JI ,jjudj ,oJi 3 djuJu' dlJjj^ .4 j loudly jjjuLqJI 6j^u>\J ^_roJ LlqJ I -Lp-^jdl iLudUdl 
•uo^UI jLudl pjs> (jjo <3jJLcs 6 JJlS 2 jLo iliLoLboJ ,OL<odl ij^Sj^JI 
i__D \J I 3 1 CjLLoj jAdj i_sOj ^5 jLu ^jju Llo LuLpu' bj K^uxxo jxj\JI 1 Ad 3 

(_sJc OHjuD^J L 5 Ajdixj' jJijUol (olAdUJUjIj dJjLOuuU Jjb j-OJ jJLUO \J I 

UlyJl^lJI 



cicl^jU A^pJI Jcpuo (j£. uaJidJ \J jLudl Jpuo JxxszJ 4 juuj Luj \J I cijjJdxiJI 
.cLbulaoJI jlu lSsjuujlo i^d $£b i—dMul^-XJ I 3 (gJj ....^Lii - gjj^j' — GjAd) GAjAsJI 
JoJLuuloJI A^pJI g-o l jJLS-o Jpco <douLsLoJI jlu ujuuuluy A^pJI ilidpco u\d 

Cub LS3JUUUL0 jjlc. LJLc JoxsJI y\J IjJcus .(Ijjjj'3 Ijl-iiLo) uJIjjqXJI i_jJLc 

jj'lu ^3 JxxaJI i-dl'idco gxi tuU' JJoj 4-bdLaxxJI jLu jjd i^jIjJj\JI A£u*J 

jlu' JjUQJ^ .(J-ol5JI JxX^dl uULP -3 JxXP-MJI yO <3jIaj) JxX^JI l-OC)j-hj jju5 J5uuJU 

udljJulJI jlu' jJLouu A^pJI Cj\Jptx> u ^£>3 .udljJu\JI jlu' ^ <u5jx> <3-buiaxJI 
uJaI uJI Jaxxi .3 * U-S 3 J LjuJ I u\i) J-olpJI cid^lax) l_juux?- 4juajid jPJu iLjup- cii^jxdl 
)u 5 ^liJI 6 jjb gjid) J- 0 l^\UI JjLc <ixud 

LxjuOlqJ I 9I Joddl 3I JjbJI i_s\i> jloJI) udljJu\JI jlu <LaJid AAPu jludl Js^-° us^ 
ode (eilcud uvi> LjuJ I jlud JdO AJ3 <SoaiJI i__D3j_1±> i_jjuop- (^I...<0jix>3xxsJI 
Igad Loj JptoJI 1-63 j_lo Jdjuuux> uJljJuUI jlu jl l 5 I .(A^pJI Jpco (jjuiSLc 

u^xbliaxJI gLuL udljJu\JI jLju' ,aJc)LS 2 x 3 ,05^1 LjuJ I 4 jjjb i-i^j-b 

^1 lSI .uSsJUJI CiLdJLo 4 juj ^5 c^sidb AaJ^Ju (O^-Qj lSjJI JcpcoJI odii u\i> 

(lisJllJI u^>) JxxpJI jlu' •^-buuzxJI jlu' (<uJ£.l u\i> (Jjuoj udljJuAJI jLju' 

ijZXJLidl ^ JlPU LouO uJIjJu^JI yXDaiJ ^jjaSLa-O utjUuJo LjLS-O gliul ioLgXXJ 

JLoj’l (OJlC dJb- uvi>3 .lisJLdl l_q. 1 xxJ I u\i>j-b uJLc J>4<dl jx) uJLlJLs Jj^u=ucJI 
i^JLSju lSsJUJI jLju' jb cb-^iiuo L^jLqj gx> Jxx^u jLu' J^^ud i_S^jljdl 6jjb 
udljJudl jlu' (yo 2-jldl J+bdl (jTjJido Llsixd I Ijxsaidj ALxxodl jju'LlI I 4 Sjo 
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lisJliJI uvi>jJo 04J J>4<JI gaJ>J -ilLp’S .(Tjl? cuJLsdl 3I) OjJLszJI ctouLiiJI iij 

jJobco ljlojuju lSjJI JlpJI uJI [JjuoJ Js> Tju> 6_)OjS lIiLi^Jujulo i_sJ] ( l jjp-3iiLoJI) 
lS^Ipu uOdl OAsJoJU 3 1 cLao (J-olsjLoJI (j^xiuuuJJ 3 1 J3_2toJI l j-o J5J 6jju5 
iJbJI &iib y\i> J3^uxJJ l5-)jA^JI i_jl 1 qJI jj'ljy Lo 5 .<d i^buxJI 3I J3JX0JI 
JjJojuJI gojuuuiJJ cLubjsu ^ clujuju' Loj (^ujlIo Lia-oJ I ^j^xjlqJU Tju> 4 jJLsJ[ cLojLiiJlj 
i—oJLit-jJ I3 4JL0I3JJI Cj I j ludl ^ <bjliJI 6jl_pJI (yo 4 jJLc CjU^Ijuxo cfJU-i^3 
•u-ujulIo lisioJ I 

d I I n f - d lo->\b 

gliu -J u^xo _>JL t ijC — cilojJI Jlp-I ,oLo J3JI4JI CiISjiju lSAp-I uvi> uJLoC cLu'I 
Jl^\J &jjX2-0 f&SX. j'3 JjLSjuOJ 6jjljJ cLul jLu J3^CoJ L53J LjlJ I 6jjb 

cUjuju cub 4 iu ^3 LoJ <bulj 6 Jj uvi> ^j^u JjlojJI Luo] <bujuJI .gJo 1 3-oJ I 

£_pdTjlj 

.,obdJ jhp- (y> 


l _ S vi> CUJI 34 JI Cj\Lo 3 ^oJI 3 4jui3jjJI CjMjUJI g-biLo ^ju ^UjujuJI (_s^b Lo !,jjj 
T J0UUJ3JL0J 1 A4 <JI Jd 3 -Ioi> 

* 3 Jj 15JI gJoiLo ^ 3 ^ 6 / 35 (^l^gjl gJoiao LojJic. lsI 1 : 2 uvib cqjuujlJI 

70 

150 * 3 JjbJI gkiLo 0s SL70 / 12 
240 * 3 JjISJI gbiLo 0 35 j.150/24 


gJo 1 3iiJ I g-o CjXL^^xxJJ Jju*JI bjjJI j-o l 3ibaJlj Loub UA03J bloJ :,jjj 

TL&JJLC3 

JjLd j 35 j aoJouLoJI oiib uJl^ glji> u3^. bjjJI <aJb uvi> 4 j\J 

cLbiuJI 6 jib JLszJuuul OJlPU lsI J-q3oJLj i_6j^2jLo 4iC gjuu Loud tjjLiU 


Tijl5_pudl u\i> cJaJI jLu' JjJLoJd <^JJujujloJI ^j-bJI u^ib Lo 
J 3 ^j> l _ S vic JaxaJ ujJI ilibj^uxU cJuJI jLu' JbLuJ cI^JJujuuloJI ^jJoJI ^ ! g 

6jJL SLuO 
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jslII (JjJali Clul llib 


clF" 

soft starter .1 

lib Lol<u cdju£33j‘2. 

JouuJ^JLO uvlc JxlSZJ i_sdJI Cjl5_puJI (j\i> 
jl^jjl ^Jiiisdl g-o ^JLolLo uS^S JxS2jixu' cAJ Aic. Oo^liLo joIa^UxuI 

sj-LJI jLuJI JLJLoJd uJl^jJL 

?l$Lo Lolji3djuul jjb\JI I 03 gjj^jdl CjLqJLoJ Cj Mju^^xI I g^l j^jl ’(j^ 

IoIa^UxuI _)Jb\JI i_s ^3 jlxuu/ IxJb 
lib /jLluj 
jLuju / jLLuu 
LJb/LJb 



. JoxsJI yvi> AjMxJI jl^Jo^JI Ap-I ^jjLoJ' _)JLc. cLuJ^i) cU^^oJ iIiApu bio :,jjj 

TbloJs T OApJJ ^jsxuxoJI 

^ JiuJu cLuJ^iJI ^Xl dib^ jjjuLooJI cJj <aJL> (jjo (<liui >.350 ) JM> yzsuJ 
gliujl uJI Louo cLooJjuoJI jl^Jo^JI i_jJI LdjLhJI <Ui> iliA^ l5aJI J3J0JI 

I II j O V I Q V rvl O 1 _ Q SLUD i_jJ I <UdxJLuJI j I 3 J 0 \l I 


SLgxi> J-asJI JjLc. uJLszJI Jol2jloJI Jo3-bb <jbjjLju LoJb ^jlzdJu bLoJ !jjju 
gjj^jJI CjLqJULo 6J3^>3>qJI cLp3^jul j J I CiljLudl gjjiu ,0x1 uOb ! j > 

<j£buiJI uvi> L^JubuJu gjiu CU352JUU Ciliui-oJ uJI JLixiJ I Jo^Job^ 

JxlC ( 0x13! J03J03JI ijJDJQJ (oJ bl cuJljj^ cliicLaj 4XU£)J A03 l^J ,jxloM-oJI 
J03J013JI l jju( jXOJ> (lLijtjU 

ubbb Lkbdl clajjJoj JxlsJI clul JobJI ibLcL l jxJLoLsdl A^l ,oLoLo bl u^bs* 
6 jLc\JI (Jjiij\J 3 jli> ^^033-0 JcbJI 

J03J03JI <ajlx^3 ub l jbLoLsJI cloMxu uJb (jbLoptJU dllj3 


cb L 03 J I jl^p- 3 ^ LoI^jju 
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(jc. 

Ojl^juJoJI (OJLixJI (jjuLi^ ibiP-Moj ,034 uv-oiij 3 1 i_$d3_)jbJI 3I ubjubjLo jL^> 34 
0 jib i_6\Jji>l cUb? i_^i>3 JoiSLub 3I JJjj 3I 6jl_p «b>_p 3! jLju 3I { jjo ^bojuaJJ 
Cijb CI3JUU cUSJuJcJI Cj\JaS-oJI ( j £. (OlJLqJI 
cUolcLj ,034 ^.Los-ll jlgp J-baJI £^3 42 juJo i_jjuop- ^L^iuJU 3I fijlijJlj 
2 juLuJI i_jJI i_soj^S j-ol 

uvi>3 <luiJI ^ L^Jji (OJu iiJUjj3 j-v^iiJ I I jib I^jLLc iliA?- ujJI GAaoJU 4 ^bdl 

l j 5 uOuO 1JILO3 £jUjl 

T^jJLsJI 6jJjiJI Cjlj 6jJiiJI Cj\J3_?co uJLc 6J3J>3-oJI cjj L03J I i_j\ib Lo !(jjj 
iCj\J3^uxJ[ uJLc 6J3^3-oJI 4L03JI 634^1 
^ 6J3^>3-oJI OiLbuLoJI 4 jLol?- ^Lbj jl^?- 3ib iijiJLbliuJI 4L03JI j Lg^>. 1 
3 ib-ljJI CjIjIuJI l jju jbbliudlj jLg^JI (034! 3 <UiJbi 3 toJI ^3 Q? H jLuJI Cj^J^pco 
J3^toJI jli> (j jJLoJ I gji^l u^> jL^LuuuLo^b bb(uJj^liuJI jLudl) 4 >jbdl 
oJ uJLbliuJI j Lud I cLouiii ^b J3^uxJI J>b Jjxc dJLiib jb lj| Lol ,ojLuJ 

Jju^D3j' Tj'Li LszJLo gJLoj 3 J3^coJI (JjuDiui) (J^^oJI J^b (JJcnC 3 i_S I) ^L oulo 
ljujuu 4 *>jS 2 jo 3 J3^/xJI uJb uajubJI Ah j \J| 4L03JI &jib OlaLuj] b| J^^oJI 
4 jnJ 3 A^pJI jJls-o Jjlo jluLc^JI uvi) lib j>l J-0I3A: 6AC. dJLiib 3 JLnluj\JI 

liL?\J 4J3LUU i_03juj I jib 3_ij>l (J-ol3X. 6AC 3 jjbl 3I Ap^ &bu] l j-o (JJanJI 
<j_> 4 lo 4L03 9 J-olHj 3 j L julJ I &jLlj JaiD 4 . 1 %JI jLgj>.2 

cUJLbliuJI 

4>3\J gax^oJI JjLnlJI 4 .loiQj [ jjo lSAhj 3 i_s-ub)\JI l_j j-ujuJ I J uJd 4LD3JI j L^_p --3 
jLudl Ci\J3^o (j-o j bud I 

(jjo J^pcoJI jibx^J 3 (ajlLoJI) JApcoJI ^rubj\JI i_JjtjuuJI Aj Jd cjj Li> 3 J I jlg^>.4 

)J3^-oJI uvi) jLLuj (Jj^3-oJI 1 oJLoJ I ) JjLszjJI 4 .bi.Qj ijj) 6jLoJI 6 jjl2j^xII CjIjLuJI 

CjLsiuj] b] J-olSj 3 lS\Jjj jJb=”3-iJ b i 6_ys_i 3 LszJ I <3jli>3-ll jL4>.5 

Lol J3JX0JI) Lbi> -i3^?'3J jljjl OjLo 6_pul JlcL^xj' 3 J3^uJI J>b CjyjJI 

utjuuujJI dJLuJI ^ ASj^xi 3 ubLsj ul^ J>b jvo j jlLiib b| 

clojjJo (jj) L^szjJai) uJbjuaJI <Xjo I3-S2J Lj I j Lo i_sJoLub”\JI dJLuJI uJj J^pcoJU 
<uJLc uijua 5 JI JlSzj \JI J3^coJI Jju^ 3J b’Li L2JL0 gJLoj 3 CjL^^JI ^jux?- (j-o 
• CajjJI 3 J3^coJI jLu>| (Oiu JLaLuuXJI jb b] 3 
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<_£.}! jjlI! bjJali ciul .\nn\l\c_Ljlj 


JJLc J-osj 3 (Low Oil Level) Cxi jJ I lS^Jujulo <jC>l 63 d] Juio cu L03J I 

6JJ3 jj (OJu uOlp- j Ijj] l _sJdiSJ l jX 2 -o lS^Juujlo (jCsLo^ul 

6jLj jJlc Jxxsj. 5 (Oil Pressure Relief) J3^oJI J>b LxaCxIl 6j>Lj jL ^.7 

.J3^xoJI J^xsui) tjvlc JolHjCxj (03-0.1.6 ljujuj lS\J J3JX0JI j 3 -b Jol2-CoJI 

J>b 6jl_pJI <b>jJj (Jjulpu 3ib 3 6 jIjjsJI <b>_p u^6 ^L6jj\JI.8 

3 ^Ij-oJI U-° JxsjuuuJ (OlqJLo ij-xu| CjbLiu^ 4 eu _c>3J 3 J^pcoJI 

.J3^uxJU Jj^xo i_sJoiS2j _p-\JI 3 j Ijj] JlP- 13 (jjuul 


Tcj\J3^oJI uC> (Tertiary Winding) cLux&| ^ Lo : ^ 

Tertiary Winding J I : g 

uJj ioLC)\Jlj J3JP00J I i_s^o CjJLj i— q.Lo i_jCb Cj\J3^xoJI i_j^o 
iiSj-o j3>oJ (OJl^ujuuj 3 lib 4 jul & (.jvic J-^03J 3 Oj^LjlJI 3 <UjIjJuAJI CjLqJLoJI 

tbjiuoJI j LulJ I 

3 J3^coJU CjJLj gLiu\J (OjLPduuuu 3 J3_?coJI uJLc JLol^-\JI jljjl (OJX. < 3.1 b> uvi> 
(jx> _>jul 5 u^ 6 3 (jjuuuuujjl (jx6JloJI <j£, i— 6 LoJI IjJb (jJb 6jJJiJI <Loji 6 i-6-ll^u 
(LSj^XJI CjLqJLoJI 6jJl6 CjlL‘ l^jjAi) 

cu5_}X) j3>oJ 0^3 Oj-AiiJ I gllj\J i—qJLoJ I liib (oIjl^ujuu] (OJu. \J lS_) 3-I jlp-l x^o 3 

.Joii6 clijiurdl j LuJ I 

T 4 jJLc J3j^ocJI l j 5 uOJ 9 ^ CjUouXoJI u\i> j-ojuujloJ I jluJI 6 JjLo Lo !(jju 
(jj J JulOuO (jX) JXxLuULoJ I jLuJI (_sJx. J 3 juOi^JI (jfxOJ 
L-J3LLL0JI jLudl ->3^-3 ilb- LuaJ 1. 1 


i_J 3 LuloJI j L ud I ->3^3 (OJlC JjLc ) olijlbaJI ) JjLbaJI.2 


jxxJjuuloJI jLudl l j-o _Xj I 3-0 J I 
6jJoljuuuJI J>b (jx) Jju^03iJl3 JoOloJI.I 
CjLLol^JI.2 
CIj I j Llxj \l 1 . 3 
cijjl_)-buC3\JI 6cbb\J4. 


7 
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Armoury aiuJo ^1 y^jbJI L-oXiaJI ^ libAlu CjMjKJI olpuju jJLc b :,jjj 
< r 

(Ouu Armoury cuiJo 3I u^jbJI i__6 \LsJ I ^ l&jaij olpu o\L 15 JI i_xpuju jjlc. 
Jjlsdl 3 1 Jj^3-oJI i>o 

gJotiLo < 3 _?Ijuulo (Jiij'3 (_JjkD3-oJU iJLkxLujI ,0x1 i_i>3juj 3 _oJ I l j-o libJaju pJ ^1 
JjLSJI J/x*j JiLi dJJjj3 Jjl 5 JI 

IS.C 4jlo13-3 jLulJJ 

c>yxc. JVX03 isolating ilo ^Jl l5^3j li&i> Jj LsJ I ^ oMj 15 JI joii pj jl Lol 
(Crona Discharge) I oJL^JI 6jiblb ^ 

diibb ^jjl ^3x3 6 Jl&Lujlo 3 uSJS^ <bulj (Ouii 3 jjjl Cj$mO ^Lojuj i_s^b 
:(_svJb 0j3(j.l6 uJLc JlcLuju' uodl J^ol3sJI j-o 3 2^3x1 4 jb 3 JxD3xJI J3^- 
3^JI 4J3J0J 

ajuLoJI 6 j 3 jLiJI .2 
Jjl3^JI iolloJ 

ola&oJU JjlpJI Jojujjdl (OJX .4 

Ig^oljJcuol 3 Jjl03-oJU Cj^jiSJ^JI liJpu ci^uJu 6jJb UoJ I OAib OIpu 3 

OoLbJI uvi> Jiii> 6_>^b UdxJ I &iib i_xpu£xj 3 ^gJLoJ I JciajubJI lo$hd? <oJb <j*bi2jj 

II 


T ,jOjjllJI 4J3JX0 i_s\ib Lo ! qjj 

dJU j >3 lib ciJ 3 JP 00 J I CjLqJLo Ip-I Jojj <oJL> u ^6 Jojjj' uaJLo (jS, 6 jLc uJt>$ 

) JjLJI .bid I ) jiuoJI 4 _biij ^Jb J3 j^c*JU 

S j 3 jlOl^coJI (^bj\JI 4 J.I 03 gd OiJbbliuJI <jLo 3 JI (jOjLaJU (Jjuuuulpu jJl^I Iol^jI :,jjj 

s\iU 3 

.cuJL^d L ojJ I ^ ^^DjlsJU Luajuo^j' jjl^I ^ 3 ^' j3j^x^oJ I u^bj^JI 4 J.I 03 

cLsijLouo Ciblo uJb lSsIpu'AJ LqJ\I dUA3 

V 6 jJlqJI 1j\J3^u3 i_svi> udoLubbll ^IpJI 6Jjli) Lo :,jju 
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jsd! (JjJali Clu] .\Uu\l\lAillj 



(jc. 

. CjyjJU ,jjulo\LoJI J 34JU OpJojuuJI <b-luULoJI JjlIqjI. 


(Look Out) I <lJ L> u^o ijujuujJ I y Ipd I yDjysu2. 

<jxJLq1j 3 LflJU^D JAoJu ixujJI jl Cjiju>. 4J34H CjLLojlJI ^ ixujJl ,0 i5LpuJI3. 
cLuii 


(J 5 J-oalLuju 3 (fusible ) &_)3^>3^oJI Cjljib3_uoJI (Oib Lo ! ,jju 
ilaib 3 O Ij3, q ,jlO l j-o QJLC-3J X>3j!g 

I4J ^jjojJ ijaJI iijLsdl Cj\J3-olpJI cuLolpJ JxjlsJLjuju 3A 3 AM ^3j l jas 6 j3^ji^xII 1 - 
• 4 -olx cLu3_)ji5JI 334?-^ l >pajall C1L03LL0 Jjlo cU3-ol^- jlu' uX> jjuS jjlsj' 
jlu 34241 uoJI Cj\J3-qjxJI JaxsiLuaj’ ^vib 3 GL yo 6j34^xll2- 
gjjuljjQ^II olbloJU 4 ojuuJu IjaJI jLu JJLxpuj 6334^]! \llo 344S J 5 uuuu 14^3-0^ 
4 jIaJI jlu' Ale j4^3uu' AM i_6.i.»x> ^ 63341X1] I loJuu 


^6jjb lsI jlu^j cLiil yo Bus Bar Protection Jjx oqu bloJ: yj 

uvi> o^buuJIs ^Ijlq^oJ I 3 Current Injection oljLi^l J/xaJ 6 jjI_JI J axo jJLc 
OJlPu'I AO <4oA3dl yo 6 _}J IaJ I 6jJb gjX>sJl 6 jluu\JI ^ 3 ^ 1 ' JjXloJI ilb- 

.jLuuJJ vjljp'XJI 0 1 lux? ^ Lib J Ls 2 jJuuj| ^LuxiLlI 4 J.I 63 
jhixill aJLxLolJI 4 J.I 03 JI l jibdl jlu' <3 -ojlo 3 - 0 J' jludl l jiL?JI 4xloX clj^l Aic .3 
gxo-? Jji^xqj lij 3 i> I 3 - 0 I (_sJolS 2 J 3 iiljjj ,oAC. ^Jl LSJ 3 J bxo I 4 J j 2 jLXUUux! uaJ^ 
C 1 I 040 JI 


S ATS 3^ lo 

(AC)iuj^JI 6jAoJI J4J3J yvil (OA^UjuJU jolbj 3ib 

J324 633AJ lSaJ I3 Alternator cu Jjxuu JjjJ dlj^-o yc. ixJLaJI <^s> 63 lx 3^3 
(_sJx ^Ujbjj' 4juLSuoI (olboJI IjJb jlLoj^ac 44134^ ‘^^jbxoJI <iolbJI 
dUj 3 matching 6 jj\i 9 rectifier 6 jib 6lxlj-o g-o ojjlsdl CjIjLuJI 
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jjlI! bjJali ciul 


dJUj 3 oj^JLbuoJI 6 jJlqJI gliij uvic ojjjjij alternator j Lloj LoS actodc 
(j\i) iplsdl CiIjJ^-oJI (jjubLc dJJj^ dJ_pcoJI (Jjlsjuju' J_)j*xu Joiiio 
3 -ouujJI 6 jJlD giujj' uJllJlj^ lLIjjxoJI 6 jJlD gi)j oLLbaj i_S-jJ I 3 ( 3 -oJuj)oljLuuaJI 
• ^LuXll i_s\-Ic 


^cLuJ^iJI CjUiOii3ul LoJ5 6)jljJI <Ls2juj gliujl i_jiuju cjib Lo 

giujj' dUjj^ 4 jlJLolC JJLC OjJ^LoJI 6 jIjujJI CiiiS djuJ^iJI CjLuaii3dl LoJS 

<Ls2juU 


^(Y)jljuuaJI 4iLi_}Joj CiliiJLoJI Jcuj JdLc (_pj\l I) gjl_)JI Ja3dl Jojj GJjLoLo ijl^juu 
.(J-olpJLj iijl^oJI ,oJlC cIjj> 6JjljJI CjljLuJI jjj-ojlI liJUj^ 

Neutral Over Current Relay JjLaiJ I ikoi J jluJI ^ il 3 LLo ^ Lo 
JoxsJU (Buck up Earth Fault ) 6jibb> jLuuu] <oJ 3 LloJ I 6 jibjjixJ 

lSas-oJU gJolo l j-o (E/F Relay ) ^rv/bjjJI JL^j\JI cU^Llo (Jjuui) <LJb> 
OJib loi^ g-o j I3J0 \l I J^\J u^jl JL^dJ'I JjLc < 3 _JcpjoJI 3I 

JjuoIsJI ^JjLqJI uvlc 3I J>b u^jjI JLjdJ'I Cj^Jl?- jjlc 4 jLoj*S cU^LloJI 

JLsujujI JJLC3 aJ^^uJL (jobJI cU^^joJIj ,j£>bdl 6 j3_sJ I gJoLo^ <aJcpjoJI 
fijjQ (KV 33 (11 KV - ^jiig^JI cU^pcoJI Jjudi) i_sJLc (J-olszj' cU^LloJI 6 jib 
LbdJI ^Lo^liLoj iJ^^uxJJ JjLsuJI cLbiij JL^xjI ibiy ^Jc jLjuJI L_ju^jj 
.iJ^^uxJJ gj>lj u^bjl Lbu> jlu l5 I jjjuuuulpoJ (jibjjJb u^bjjJI 


TjJ 3 ^x11 cLi^jvbJI cLjLolpJI gl^l i_$vibLo:,jjj 
loib jLujuuLujI jLiuLoLP- i_lI L iib oIjJ^-oJI cuLol^JJ <ujujulJIj 

over current 

uvbj\JI qjjLooJIE/F 

4juuuuujJI 3I djuuuLuujJI CL1L03JI Lo I cuJoLul^I iilo^ Oj^SjuoJI CL1L03JI 
cuJLbliuJI iiLo^l 
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^j! j*J! (Jjialj Clul 


(jc. <hjud| 

- cuLd^ 3I jLudJ ilxc. lsI jjusjJ L^JLolc i_jl<u i_jjJI CjIcIj^>\JI ^vjb Lo : ^ 
T iojljJI I&JJI3 I £jlol<u jLuJI J- 0J3 - jojS 4-oJlpJIj 6jjIjJI 5 
jUxJOjliiJI j-oj uOL> (Link ) iIasJI asj^ J46 Short j^xo Jxi lc ,0X1 :g 
>LoMjuj ^ j^lxJLI (Link ) Jl j LoJ I jLuJI (jjuliii ,0X1 dJU i asj^ (jjJl<JI 
6jjljJI 

cloJdJI yO <dj£. (oLoJ' JlS2J CU.L 03JI 3I (j-iJ LxixJ I jLgj> 3I lIlsJI gi)J (OXj. 3- 
iojljuuJI <iflj_)JaJlj 



^6J 1 5314^^)3 ^3! cU'XJjUl ^Lhj cUu_^g 5 J[ 6jJlqJI <Lo3_bdLo ud> ^Jdduuuu liloJ 
><Uj\JI i_jLuju\JJ 4^-3! OjXJjJI (olbj (ol-iiujuul JjXiqj 
<^^>3 1 cU'MjJI (olbj i_svi> dli L lo-D I 3-XJ I edoJl- 

.< 3 jlL^uii>\JI cioJbuJI <Ui>2- 
•cjoJI jLu ^ apJJ I1J13 ioL<u cUju^)3j' cLul 5 uo 13 - 


harmonics Jl k_QjSU liloi^xJ 
- sl^JLc cbu'LiJI JSLuuloJT 

jlo 3JI cLoJojl ud> JI_p' 3 JuJI Jo> uJLc dJ 3 i>l lO^JIO yo dJ 3 i> J 34 J 0 -I 

CLiLolpJI dllj 3 JLi) ^Ijjb^C.BjJ uvoJouLo JJLC 3 CuJol> JjlOlS-2 

(UNDER VOLTAGES) o L^JLijJ I yj> jjp’LJ I djlio^o 1 6 XJjI —3 

6jAilll 1 ^juuulpu' Oliulo -4 


(Q)ioUbJI uvi> uJ 5 JI liiiJI 61 Li J 5 — 

CjJjKJI uvi> ^Ipdl Jlajuiil uvi> i_jjjuajdl 3I Jljj'3JuJI Jo3Jo> Jjc juJL}6- 

JJUuJ I 3-0 JX'll LgJLo I 3 JUOU 0 JI yX> 

ili\JLaJ\JI c(5ajuj uvi) J>ljJ dJ3_L>7- 
Olido-^^ju oL^-jajl 3 ^)cuJo 3 - jjlsJI JLa^JI y\i> <uJLc. CU3IUUU8- 


4jujLuulpJI cLu3_}Ji5aJ\JI 6j^>^JI 
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j*J! Jjlali Clnl .\nn\l\i_iillj 



(jc. 


cuiid 

JJjj' go (OJu iIjulpu Ci Li.oi> I3JJ I C^Jl?- s-ujuju jLuJI 3 1 cJ^iJI d> 63x0)' l 5 I 

CiLiiol^lJI JJjj g-o cqJL^d \J I 4^>3xxJI 
<uJdJI ^3-oJI &3JUJU i_jJ I dJJj L5^^.3....iuJLobJl3 41 JLjlJI 
JIjJ-^juJI jl <jCjjiiudl jx> uClI-PHASE 3 ctoJojl tjvi) ,jjliIjuu\JIj dJJj luuuu 
j\J cJ^i I dc qjuuJ I4U) 
jibXD = cUjujLuj\JI i^^xxjj dd_)X> 3 Jl g^XIJtX) 


OjibUdJU cUojuuxJI 634^^1 
4X.jtjuJI djJLSXJ.l 

jxj'I^xJ I - O 1 .2 

( (DVD- 634^ I JJLo cIj^JuuujjIj' uJb cLi^JlxoJI ojuj^UI 634?^ I -3 

AUDIO/VEDIO AMPLHHER 

discharge gas lamps) J I gl^l gx^)^idl cUdo-Cu.u.i JS JiJI ddlll .4 
ijuj^SJI ^jju I3JSXJ I (obdJI didlo.5 

(JxsjuuuJI^ JjxiqJI 4_hd Iap- 6 jjl 2 jXD 6 AxJ) JjlsjuuIJI 3 JjxiqJI 2 ju'Lqx >.6 
_p'3Jux>35JI 634^1.7 

ups system .8 

2 \isdl 

6jjdl Jx)Lszx3 uIa? 3 detuned Jl doJLo i_od_)j' 

( VARLOGIC) ud' Lo 3j's J I 

.(jxxijliJI C\J3^co g^l i^jxi 

opendeltaJI 

llJjJI C\J3^u3 yvi> (OJ^iiLuJu' 23 1 C\J 3 ^coJI 

C1IJJ3XJI <jX3jjlj u\i> ,oJi3dLuju'3 .. JjJL 2 -^ ^i^lsxdl J3JX0 

open delta ( Jl <oJjuxd 3J <oiuJ63 jl ^vib 3 2 ,0^3 jjuJI i_sd <a_bi^Mx> c>3J 

)J4^I J 3-^x3 d> (OJlPujuJ 
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j*Jl JjJali Clu] LJIj 


4 u> 3 ^l -J^l o4 J Cjs-Lp- <Llb- uvi> clijiu^JI OaSjxJI Agu> ^Jb. J^jlOcxJI ^vJb 
cbLo^JI 3 I 4jl 6 LuxoJ I CU.L03JI u\i> jvOlqJI jLlJ &bul Jj-L^Jui) <LoIji 3 ujuj\J \J I 3 

jLuJI 63 Li j (jjo 

"Reclosing"aJ-o^ ^ Lo ^ 

uJljJls «U >szjuju J^-joJI jLo 4 ju_^g 5 JI l 5 _ 9 -oJ I gL03.lo.jL0 ijvi> Uo> 1I13 Jlp- JjLc. 

gLo3_huLoJI uvi> LjJuO' uuJ I clla>\JI ^ jjul 5 l j 5 J 3 i 6 jjljJI Jaobj gJoloJI p^su. 
630 gdjUi03j' pj bl gJoliiJI jl u^-szj Loj Temporary caii^o cihjuJo ob 
Jjlszj ( J_?3oJI jLo IaqJ3<c [r 1 i_Sl <J-a£. LjS-M Jlj -L0 LbuJI jl bj 3 J 

6jjIjJI J3SJ Jlj JlO Uaidl jb bli> 6JJu*o guioj 6jli> JlS2j gJoLoJI JJU03J' 
6jj|jJI 00^163 gJoLoJI Jusjuuu' (OJu b 3^3-0 JljLo IbuaJI jb lb I3 ipUdl gJbJJ 
6 jLcI cuJLolC 04j> 3! gloJ gLojIjuaJI gnJLxaJI jjbj'3 uSjiJ 6 jo 

l jbJ3< gljl5u03 Uoidl £^3J l-juuxp- <LjUJoj 3I (cLul'l luJIfp’ (^LaJjuJ I Jju£>3iJI 
0I0I3 OoMjuu uJLc JoLopJJ C1I30 6JlC gLJLoLsJI OAib jjbju Jl &Lcljx> i_jl<u 
gLo3.loiioJI 

gLouiiiJI cb^ljuaio J3-I03 J3-I0 JS l jju gi_i3 13J I J {y> jbljJI gjJoiLujI ibuS ! ,jjj 

V CLAMP MFITR ^1 jJujuuLj 

ijjuuiij cfJUb JlSj p 3 J3-I0 JS u\i> jLjuJI ^Loui) ^ jbUJ J3J0 Jb u\i> jluJI ^jjuulqJ 
0 jiuoD gbuJuJI Lj3^J Lj I <Lsual<uo <3 j\1jJI j l3_lo\l I 

0 LjJLjJI J3-I0JI gLojii) ipaliJIs <j£X2j £0 JoiLo l jjj3Jo L >juuiij 3 1 
jluJI 0^3210 Knee Point ojjlc Lj-lpu l5jJI -lq^JI l_jIjuju> l jboj J^> : u jJ 
gjjuulJI uJbdlo ^ A^uJI luijiu LS3IUUJ <LjuIjuu_?- 4 iL)jJcu A$^dl ioj^io l5 I 
jIjlLoj jluJI jbjj % 10 libjJLc j» 4<JI jbjl bl uuJI ibiuJI i_?vJb Knee Point Jl 
gjjuajJI uvi> jluJI Js^uo J>Jj ibiuJI 6JJb JlS2j 3 j lull I J3^uo yvi) % 50 


Knee Point :J uajjjixJI ^Lua^JI 


HjJljJb cO'Lj Ljlj jlu' J3^uo liJJLc 3J 
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jslI! (JjJali ciul .\nn\l\u_Lillj 


C.T.R - 300/5 , Is- 5 A, 5 P 10 , 60 VA 


Knee Point - 10*60 / Is - 10*60 / 5 - 120 Volt 

jLu eyvoiol 3 [Accuracy Limit Factor lu^ouuuu 10 f 0 JS jJ I P 1 0 5 3 

i_sdc JLol^^JI loJJLc Lo5 cUoiJI iujuu JJdJ 3 jLuJI J 3 ^to uvi> jxxj 

Rated burden^ Lai ii$j LiJ I y 1 3 j 

Vcallculated = ( ALP*Rated burden ) / In 

Ljup- 

In = nominal secondary current 

...S JiuJI CjKuju J>b LjJl=0' uOJI WjujJI OjuIjj^I clb>\JI Lo :,jjj 

. J-olpJI 6 -ilijl. 

JjbtoJI l jJU3 L^Juu 3I j 1 3J0 Al I l jju jiiilxo jjjuLoJ'/ jvZDiiiJI y\$ 3-2 
j I3J0 XJ I JlP’I (jvi> gJaii/ cL^jia-oJI JJI3JJI.3 
j I3J0 \J I l joj qjjLoJ^ OjJjLsdl .4 

<3jJlc Cj^3 ^U3 i_svi> <0jullJ^5JI 63JLI I g-loi) uJ] gllPU ijvJlJ I JLaC^JI Lo !,jjJ 
6 jJlqJI 

gjbJI (jo Cj\J3^coJI 

(j^JLoJI) cLbuujl3J ...Jjl^sJI yCCZS) 

)jJuloI ^uoM6) 4 JCUJUI 3 J... jLuJI jjjuLii 
(j^xoLJI iljyjJI cLo I 3 iIjujJI ^ 4 JulC A>l 

uoLsdl JjjJ OJL^jbJI 0j4?\JI iolcl 

power cable Jl ^ Jkxc Cj 5 jj> Jjj> pilot cable Jl gJoi bl bio: ^ 
pilot J 3^>3 cJb- Lsvi) 

protection relay siemens relay 7SD600 
pilot relay U jaJ 3 as EMG. O/C with time delay jl^JI Jxxsj ilbdl 61& ^s> 
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jsd! (JjJali ciul 


open J^^oJ i_qJLo p^s. ^-bLuo Lb. «__jiJLsJlJ I Luoj uiub 
DE/F ^rubjXJI j^niJI xJd uvjbbu'l Lb 9 jL^> uvi> 4 j_cjJI <aJb u^odelta 
doL^jJI tdju^D^j' i>l (Jjj-Io ijx. interposing VT cuLszjuuuXJI 1 j 5 uoj iJbJI 61 & <^s> 
2_pJI 3 uJIjjuXJI LL jjo interposing VTJ I Lb Lbb 3 .14LI Js^o ^ 
iojjJoJI 6Aib DE/F JJ L^olAiajuul l j 5 ooj L^jiiudl IxJjJI bbe^^j' (j<£j 

iajjJaJI (_s^ L^jl uJbogla - 0 Jj> Lb L^S L^Jo 6 Juo jJLo cloJjJI uvi> LiJb 
Jl^juaJJ LdjI 4 jjuuLLo l^jlbl^ STAR/DELTA CONVERTER uv^ojuu uOdl JioXJI 
^jI Jjlszjuj JjubliJI jjjuJJLg^JI JjuujJI 4j Loiu lSUI obl-lsdl Jju^^Ju <jobJI 
iljljLI CjLo 3 LLoJI (jjO <j£3u>_L 

T JjfpLI CilbiPuj J>b jLuJI dj\J 9.200 Lb pJJ »_svJlJ I djIjhiLI u^blo !,jju 
gi> 9 oJlj jLuJI Cj\J 9 ^oJ LLdl CjIjLi>\JI J-olC (OJuj 

DC RESISTANCE^ $J LiJ I i oJLoJ I <Lo 3 liLo ^jju Llo jlu>] Joxc- 

POLARITY TEST LbxoJ I jLL J zxe- 
SATURATION TEST guoiuJI l _ S vjbdLo jluL Lxc- 
mugger testes 9) UJ I uiLoJ I J jc (jjLiLiS jluL J-olC- 


DIGITAL METER HOUR cuj b^gbJ I ciolbJI ^Lii Ciblje. i_jubjj ->Ijj ;,jju 
DP oLcj^-oJlj MV Jouuj^XoJI b\buMTER 
cuSjxJI J>4<JI £jloj> ijl bx^Alj' djbljLI i_L>_P JJLC3 J92LI b\J> 

J^j 2 jjlC 

METERS 4 WIRE obLaJI Lie )V CONNICTION 3 WIRE FT) ^Ibdu J 

Lj 0^9200 CjMjuo^j' Jj.3^u' Lb Lblll LboJI 4 ejjJoJI 

oloj uOb- ubljJo\JI iicbj 

ooKlJI JbblJ -^4<JI 0^9200 JIaxJuuu] uS-M PHASE VOLTAGE qajL 
CibljLsdl iJljii lb> iajuuu oIjL (OAC^ 
suO'^JI J-osj i_lU JJ 3 ^JbuuuLoJI OAib Lb LbiJI pj' 

THE POWER OF RESISTANCE 0I9 7 CL09LL0JI 6jJlo djbo 3 liLo cIjuj pJ 

3 W. 
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jjlI! tlul .\nnll\L_Lili 


(jc. 

O L Lua^J I ^ulcxC cIjj?] _Laj -,03! 3JLS 28 Oa^liLo J 5 <LaJiii 
STAR CONNECTION^ Lbuu oJLc^o^jIjx. jL^> JSJ Cilo^liLo 3 jjc l_jul^jj' 

<=u L03 3(4? uS^! u^ u0u ° ) cLo^liuJI uJc cO'MjJI J4<JI 1 6 1 jJo I Jjuo^I 

JjIac^I - 

lSI (OJlC. ^jjuJ OjjLaoJL^ - jLg^Jlj J A tail I JoiLi i_juJjj pj dJJj Asj^ 

jljLS2-Jljlbi> iujuu 

^ STAR / DELTA CONVERTER) l^juLouuuj' l j 5 oouo tSjJhg 



OuJ^i) jl i_S_gJ L jlJ I ualoJI Ale AjIjJI ^^jiiu) jLudl J<^co £jCuj ^ : o Aj 

<uJb 

VL^jLuulp' (QJu t-O-i^g cuJLc. Ojud^i luuuu IjLaJ c)ib uJI^juj 


my question is if I have current transformer has facility to change ratio 
from primary side and also from secondary side what is the better side for 
change 

the answer is according to what I want where the advantage of primary 
side is maintaining ampere tumes so burden will be maintaned without 
change but the disadvantage is decreasing short circuit level, and the the 
opposite advantage and disadvantage for changing ratio from secondary 
side 


iJliJI yvi> cUA^ajuuJI cluj^JI <o 5 JLx/JI uvi> JLoJ^JI CjISjuj Ohlb <0jiiiJL> i_$Jc 
ib^jjjLo CjuIS CibJLbJI OjJb ^Li) DCDB j^qJujuloJ I J4 <dJ CjL^JU I 
A 10 (jibAidLo jLu Cilj jxxJuujlo jLu giol^i) (oIjlPUjujIj 

JlSzj' u0lJUI 5 cuLolp- gJol^iJI 6Aib ^ JjLsujujAJI Jjuhi>\JI ^ Jib : jjju 

uvi> Cilj^aidl (oIjlpojuuI gjluaJI ^ 4jl Laic gJolcjiLlI <Loai> (jx> LLoJ' i>jl 

Cjlj34iJL) cuLocxJI Jib 3 , jaxLuuLaJI jLudl Cilj CjLxujuJI (jjo £3±J I IjJb <0 jLolp- 
.^JLPU^D (JJULXsJI (O I gio 1 3-oJ Li cuLolpJI J_ubii>l 
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<_£.}! j*J! JjJali Clul 



(jc. 


Ijjl l_oJji3u \J j^Q-LU-LoJ I jLuJI gJoLflJ yJWjJI (OOOj^uJI yL (J>3_)^oJI ^ 

jLuJI gJoli) (oIJlPOJUuI l j5u OJ 4jl lil l_l 5 lijLoJI jLudlj J-olsJI gJolflJI (QJLQj^X)' 
(Jj^juuloJI (j\-ouuj\JI jLudl i_b 3-& ,3jidl (jbJ j^xLuJuodl jLudl 6jb i—i^ljLLoJI 

jLill gJoLo (jdx. JjSjuULodl ijv-OuujAJI J Lud I u3 ^J IoJJLC. 4jl djULP- g-bliJI (jvb 

j-olLuuloJI jLuJI 6jb gJoLflJI (jjuiiu (oIJlPOjuuI JjLc 3 jli> MjLo jjlloI 16 lj^IjLLoJI 
<ulc Jj^juuuJI j Lud I (j£. LjiJji3x> jlu JJLc gJoLoJI IjJb jb 

djuLux? cuLolC 3I 6Acli> tsl dJLiJb jb bl uddbl 633 \JI l j-o 3_?jl l-i$J 
l-j^IjLLoJI jLudl gJol^ii (oIjl^ojujI ^ l jjbuojJU 4 jLux^- ^Uiu^S i3J^dl I-L& £j-uju 

j-ouuuuloJI jLudl 6jb tj\i) 


V ISC3 ICU l jjLiujj2jJI (jxj_ ^jidl 3&I0 :,jju 
IEC 947-2 : ajUujLi-ll Clliuol^-odl 1-JUuJL?- 
<blbdjuj\J OjloJolC\JI cLolJLqJ I) I jvib^ jtZ 3 lqJ I (gioii) JjLOlid uv-oJolC^JI J Lud I ^iblcu 

,la>jLu (O^iiJs OJl^I^ 6 j-od gJolaJI LgJLo^dj uudl (gJoisJI 

CU3I0 cLujuu i_\Jb clojLiiJI oAib^jvsidl (g-bio) Jj^xqJ uJhaxdjdl j Lud I 3^0 ISC Lol 
Icu H JJO 

Isc = 100 , 75 , 50 , 25 % Icu 

.(jploJ 0 \Ij 6 jJl 0 L^Juu <3jdliio Cilj-o Cj\Ij gJoloJI l$JLa3u uudl 

j^s> oIjLju' J-olpu' l _ s Jb gJobJI 6 jj 3 L^s-o ojIj Icu jj^o Isc <ujuuu colj LoJb^ 

•CiljX) <LcuiJI <3x1 Lc 

ulo^JI dj^J Asxo uJbl ji^j ISC = 100 % ICU gJaidl iszjuu 3 d gJoliiJI jb i_jJ bd b 3 

.Jjl2juluJI clijIj-OLLuj^ 

TT^ojsLuuSJIs ii^Lijxidl SF6 jLc. ,j£ 3 l 33 ^dblo 


clj^MJ Jjlp- Jjlsb cLulj3g5dl CilAsxodl u^6 gjuul3 J 5 uxu (SF6) jLc ^Jjduuaj 
gdo^ i_6ji. i_b ijulij^Sdl 6j l_pJoJ I clidol Jlszi) J0UUJ353 6j^?\JI l jx> 3 xpJI 
. djdLszJI 4jud3idl djLi3Xuxod &J3AJI 

LjlAsxodl fczs? j^j^D uJI OoLbl ,J_jsJI ‘O'clib OoIjJujuuI lS-Lo Ja^3J3 

.djLu^J^ gjuu^xlll uib uvi) ^joLaiu^ 
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jslII (_bali bul .\nn\l\u_Ldlj 


(jc. 



.^Iji^MJ JjLd 34c cbuljJI^ j^JUl SF6 jLc. 

Jol 2 judJ I uvi> m A 3 / 6.14 KG . olyj ,jjuLa> cl^JI ^ Jiul JLlqJ' jLc 

164.07 uJLij^ji ojsJIl- 
C50.8 - clc^jloJI 4^>_p2. 

C- 63.8jLol<uAJI op-jj3. 

C45.46 ds?yz]\ 6jl_pJI 4^>jj4. 
bar 73.193 2j ^JI ki^JI5. 
g / m A 30.725 <b>_pj| ioliUI6. 

-50.8C 1.910g/m A 36jljj> <b>_p jJLc JjLuuJI jLaJI <ii>Li57. 

• u^jj> J5 uuju 0^3 cloJI yvi> 1—13 Aj \J 


.«ULjlojl5JI 

l j-o iszjuJLoJI 6jl_pJI JljJOL djuj^SJI^ lSj^xjLc jbol l j-o (SF6) jlc j^Liu 
•JcLalJI 

> 2SF6 + 524 Kcal S2 + 6F2 

uvi> <3 jJLc iijljiujuul ouuulSj OoLbJI ^ 6 jju5 Ojlo^ JljjO^J IjJcu 
, uSJS-^ • u^'S-IL^ ) c 4JLlJI j^llaJL 6 jjIj f> JlC , cUjIpJI^ cu^LlojiSJI 

)),o 3 JUujb' 3 J , IU 3 - 0 I) 4juuc>3jJjLgJI 

Jj^x^u uoLjj^S g_ijAj' i_jJ| jLaJI ,j^2j 3I C ) 500 ) cuJLsdl 6jl_pJI 4 ^>_p u\i> 

l_jv0 dKiu 

gJuLi^ jLaJI CjLujjjJ cJojIjJI 
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jjlI! (JjJali ciul .\nn\l\c_Lillj 


(jc. aIjjujI 



cJb> Jjlj^lfi^jJjLgJI <j£Xob> j 3 ^iJ cLoJI g-o (Jx-liuj' oljbzJI £>jJb ( oJdi2-o 
•cLoJI^ l ja^uua 53 \JI A 3^3 

oljLsJI ojjb jjuuj'3 (SOF 2 ) j Lc^ (S 02 F 2 ) jlc a±c 

.cLoLuJ Lgj^^J ^LuuXJI (QJUX^J LqJj 3 loiiu 

. jLszJI jJolico 

cLijIjulC.\JI cLjUb"- (oLuj 3JLC.3 JUzJuujXJI »_sJLc. AcLoj ^3 J^juuuu \J ( SF6) jlc 

cLulj 3 g 5 JI CjIjl 2 -oJI ^ 4jjuuu AiC ^liuOXJI s-Ujuoj cii 5 J J-ol> jL t 4J35J 

gulgj Lol . i_jJx.\JI uvJj l jJL<uui53\JI jLsJ <dljji>bJ dUi^ 6 j3ji^x^oJI ^lobJI 
•UTjaiuiJI jlg-<dl uvic (oLuj jjub' LgJ j LsJ I 


. iubj^SJI GjjIjJI gJoiiS 1 jvi) jLaJI (oIjlpojuuI 

l jjp- 4 JLpujuJIj l j4iJji3uD ^j.uJo-Q l jju OJlPU udb^gfUl gj j.q.iJ I jl 1-0332-0 loi 5 
&aIc iIjJlpu' 6jiblkdl OJdb .cLulj3g5JI ajboiijLU Jili J0UUJ3 _>i>3j' 3I J L^oloJ I 
( 6j3_xJ I gJo^ -gbubjQ^II g^j'liuJI -(Jjuol3iJI ( gbubjQ^II djI-LaoJI u\i> 
6jl_p- 4^>_p gidjj' LgJ\b> |j-o 130JI Electrical arcing) ) 6jibLbJI a bib uv-ajuuu'3 
uvi> i_oJb' <s\ l5aLq 1J 0LO3 gjujb Lgjioii 3 - i_x<u UOCJI3 ^jJ Lc. <t?p uJI J0UUJ3JI 

(SF6 ) j [t (oIjl^ojujI uJ] l j3sJu^xoJI bdJI IjJ jldJU 4 lobJI djbL^03-oJI 
.<=U_J LsJ I dJjLsdl cjLqj^oI^oJ 6j Ij-JjJ I gJobll 
jLaJI aL y> i jvi> JJbu iIiJlpu 6jl_pJI <b>_p gliuj^ uvjbj $5 gjjiu bl^JL?- Ale 

• IgJLo^ gj'l^ ^1 

1 - Sulphured Hydrogen 

2 - Sulfuric Anhydride 

3 - Hydroflouric Acid 
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<_£a! j*J! (JjJali bln] .\nn\l\c_Lillj 


SF6 . jLsd ^Jl^ojuuloJI 6j3_iJ I gJoljb u\i> cuJLxsdl J 5 LuuloJI 


6jibllb j] ildbi^jJ 633 jJ I gJoljh J 5 Luao CiLuuljjJl s OjPuJI J\l> j-o 
jju‘b‘ LgJ LoJ g-bljidl j^o ^3iJI IJlqJ cLuujuujJI cUSmijLoJI ijvJb jLsdl uvi> iu^JojJI 
JjLsdl Jouuj^JI <idjLsdl lS^juujlo (jbbb’ u\i> jJu'LiJI djlb djhSjoJI u\i> 
6j3jJI gJolbJ 


SF6. jLc uvi> cu^JojJI jub 


uJLc cij I^J l^ I jJLc jiijijujLo jj s, 24ji^xj <idLc 4 _djLc ^3 Ijlp- jiilujLo (SF6) jL t 

(jib Laid I uJj Cjulp- ^3-ouuuloJI lS^JujuloJI (jo uJLcI ^j^JojJI (jo <Ujuuu 

6jljxJI jLsJI Josabj aju^jLiJI 6 \$b Jojjjj'3 ( with stand voltage) LSjLuoo 
(j, Li> jLsJU ij^bJI OAs-oJI g-buuu ubLc. c LoJ I djIjJob i_qj 15 j JJLc Cjup- . jLsdJ 
jLigj\JI jIjloo 

. 6 jju 5 6j jiiOj Jjij (Break down voltage ) 
lSJJ oljJaii^ (jjuuJ^ gJLiL^D JjLsdl gJ Ouuu uJLc OjjJojJI uiuSj AiC. Lol 

. Joj d i-OjJUJ J LjLQJ \J I JasZ-O (j Lb 

, JjLsdl 2_buuj J3J0 uJLc ( withstand voltage) lS^Jujulo ^libdl gioJ 0^3 
i-a-i 5 u~ cuJLox. j| bjupu <uLc 6jhjuuuJI v_jqu (partial pressure of moisture ) jib 
( Dew point of moisture) j] ^isu_ IA&3 ,bj_L*j \J oljko Qj^xj 0L0JI 

. CU3I0JI jiuoJI Op-jJ Clpu' uvii-d blupu L^dLc JbLoxJI ( SF6) jLc. y\i> 

■ (jJjuJ Lo 5 i_Sj>l ddbSjo^ dljo j^g lb uJj LSdjJ cLoJI 33^3 jl Lo 5 
gjoljid cuJLsziJI cLo-Lidl 6jli> JM> jLsdl JJbu j| i_jjbuJI JM> jo> 

.Ijl?- ddLo 4 jlcS djlb i_s^ib 633 jJ I 

SF6.j Lc ij\i> ijjJojJI ubLc 6jJcUjudl 
. cUjlojJI jju'b' uJc. 6jJauuudl j 5 Loj 

JjLsdl ^kjuu J3J0 udc ( withstand voltage) lS^Ioulo ^olibdl t^ubdl- 
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jsdl (JjJali bln] .\nii\l\c_adlj 


(jc. 

uJc JoLopJL 

lia> 3 ii^LoJI jiuoJI <u>p Jjo Jo I SF6)) jLc L^Dew point of moisture)) 
.CiljJaii J5 uuuj 6j 3 jJI gJolc 2-buuJ i_sJc 4 j 3 Jo)JI i_£u5j gJLoj 
JcliuJI <ulaC j| iLupu ouuulpu J <0j 3 Jo)JI lS^Xjuulo J . Li 3 ljLoa52- 
.6jLb CjLJjx) OjLo gaJu AJ 6 j Ij-JjJ I jla3-l <buij l5 3 Ljuu5UI 



SF6 .jlc (jvi> cu^JdjJI i_jLujuI* 


. ^JLOL<aJ[ AiC 3 I gALcuJI cliJ'l cUuL^j 0 j 3 j^xj yo ,jCxJbuJI (O AC 1 — 

6 j_ 9_UI gJol^ii 3 1 jlaJI oIj 3 L> gJouuul ^ iJjLaJI JI3-0 JI ^ Oj^JojJI _puj'2- 
. i_juJjIJI cLul 

ibuljJI (Rubber sealing) 6 j3 aJI l$i> Jaol^o JM> yo jUu3- 

. cLoJiicoJI clj^>\JJ 

SF6. j lc uvi> ^J5-bjJ I i_jJLc 6jJouuuaJ I J _>Jo* 


<iJ 3 j_aoJI 6 j 3 aJI oI^JlpcoJI <3j 3 JojJI uJc 6 jJcujuuJLI cuJLxsdl ^jJoJI j] 

* Lgj^xipJj' l j5axj jLaJL) 

.<3 j 3 Jo_)JU ^LaloAJI alo Oju ob> I4J uOdJ cli^jiiAsdl JjsJI jLu>l / I 
Lgj (oLjloJI l j5axj ^-QXQ.<aJ I 4alaC 3 6 j3_xJ I gJoio 3 I jlsJI £U 3 J- uiuic*J / i_j 
uJb^gUI gjjAiJlj JoLoi?-\JI o^LuuJI J34JI 3 1 ( nitrogen purring ) cuiaszj 
. j LsJ Li gJoliiJI c\Lo] Jxo 
( ( O-ring ,6 jLo jLjl=>I /g 
.4 j 3 Jo_)JI <joL^xLo\J uIj i Q.Q.poaJ I (oIapOjuJ 1 / J 
Aojlsj (SF6) jlc (j-o (joL^xLo^J cloApcoJI 6 aLoJI ^3J 3 4 jloJ j LlJC 3-I yj 

s-lgjLo 3 «Ulic5coJI 6 aLoJI jIacLo 4i>_}S-oJ L^j'lcljx) i_C5U Jol^C uJc 
6jiiJI J\l> gjbdl 0- 0 (sealing) Jl J\l> 6 a 61 lJI cu^JojJI ojloJ ^LqJLoII- 
.cuJLLoJI iiLurJI ^ 

. ^ApiLujloJI (SF6) jlc ls^o oI^JupcoJI < 3 j 3 _IojJI jIacLo jjoL^xLoI 2- 
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j*J! JjJali ciul .\nn\l\c_Lillj 



(jc. 

1 3 Jx-liuJI cuJLolC. cLul drxlouoJI <0j3-b)JI 4 jlo5 ,joLoiLoI 3 - 
gJoLoJI J>b 4 6 q.^oJ I OjloJJ i_juujLLo jbuib 

. 6j 3-)JI gJol^ii y\i> d^JojJI ijjibj gjLo 


Lq 3 U I3 uJlc JolSjlO dbLu db uJj J^^uj (SF6) jit j] ub^jsod I ^ 

ZjOuuJ / (OlSzS 12 Joi2jub 3 cjj^LoJI jiLioJ I “bjJ uA> Cjup” • l_pJ I ‘bjJ ij\i> 

iLbuLo uvi> 4 jLqj i_jJLc jbJI 6jl_p- Op-jJ gi>j i_ji<u IaJ . JjLuu uJI J^^uj 

KV 400 jpb J oslud olj 6 j3_jJ I uJb ^ju I-X-loJ I i_jjblJI l j-o 3 . jLaJI 
cljb Aszj 3 C 22- t^jJj ^LjLo u^>3 <U 3 £j Csb-^S KW 2 oLLpujulo (oIjJujujLj^ 

. Cjb>_)jJI OAib yvi) 6_>j'b‘ ,oAC 3 d^JojJI ^ jLaJI ^Jb Jolp-^J 

. JjLsJI ^^JduuxJ dulgjJI JLaC^JI ci^uJu jlsJI i_jjuju* 


^3-ouuuloJI J 3 AxJI 3 ( (SF6 jbJ JjsJI 23_1 ouuj dbla^o dix>\Lo Ia? i_5j 3 jubJI l jx> 

6 Jj AC- c W pj ^ l_jjujLloJI ((O— ring Jl £^j jLjol <u 1 olC 3 Lgj 

(Silicon 6 jLo 0-0 gJu^xoJI ((O- ring J k>$J s ((O- ringgj^l t _aJi^o uJLc 
cLolji 3 ajuul ^ asuIjujI IjJ . l5j3 -\I I J-ol^sJI^ 6jl_pJI i_odji>b jjbjrubber) 

d (neoprene) 6 jIo ^ ^^JLuouoJI ((O- ring Jl jl 6 j3 jJI gJol ^ 

.CLoIJlPOjuuI joUliul ljJ 3 ,jjjljuuJI ^ Ja/bii>l 6AJU> 

(DEW POINT )JI <Lbb^o ovJblo^ 

(DEW POINT )j LsdJ liAuJI <ibiLi 4i)_}S-o 3 i_jIuo^ ^jid 
^jbuo^Jb Cjuu> (Hygrometer ) jbJI ^s> d^JojJI djuuu jjjuhiLl jlgj> sji<u 
LujJ M-<4 Lcx5 l jJLao JciLa«b Cjlpu jbJI dJUjJ Gjlpdl Ooj^o 

uJj cloJI 4 ojuju 3 6jl_pJI d>jJ 3 JolSjloJ I l joj <io XJLszJ I gjub^j jbJU i_5jbis-o Jc^Ap’ 
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<_£.}! jjlII (JjAali ciul auJI\l_L]Ij 


(jc. 

(Ol<C?JIj jLaJI 

( ppmw ) jlaJI uJ] cLoJI <Ujuuu <io_)^o l j 5 uOJ <uJllJI ibls/aJI ^IJlPUjujIj 
, ol iJ^oiLoJI (jJCuJd OlLjjjJI JJlC yj Jib < 0 >JSIjO l j 5 uOJ [q.QJjJo (j£. »_sod I3 

Jo I ^[( 15 ) iJ^jiLoJI <=LcxjlqJ I CJUP’ \J 

}PPmw - PPmv x ( mw. water / mwgas) { 

PPmw = PPmv / 8 . 1 



u ^ u3-^° i>° c jj>PPmw 

(O^cJ Lj l j-o oj^PPmv 

18 = cLoJU l5jXJ_ 9^JI ^j^lmw water 

SF6jLaJ 146.05 = jLaJJ lSjXJs-oJI oj^JImwgas 


^ cJlj L ij-^^LJ I3 < 3 jc)JaJI ^JLp’IjJloJI JloiS^JI i_s\iblo 

cLoMjuJ (jvlc JoLopJJ iLllASadJ CuJobJI JjLSZjuUuJ I uvi>\Jjd JaxHOjuJU 4 jIol?- (oLkxj 
pjJ (oJLo jLg^> Jjlsjuuu o 1 oj.\J 3 jl j>l u^S2-ojs .CiIjlSz^oJI 3 (jobuju^JI 
6j3jJI gJoLo LoJjLc OjuIc^JI oLoliJI (XjJ> l j 5 uojJ MjlolO. JosjuuulU <bupu£i}\ 
(OFF) &>q 1 qjo clLuo L oJ I3 633 jJ I gJoLo l 3lc l j 5 LojJ dUAS (ON) Jju^d^j ill?’ 

,jjc l j 5 uOj\J laS (ON) <Jb> [^s> 3JL0I0JI3 <jdxjjLiiJI clljic l 3lc l j 5 uOjJ La 5 . 
(ON) .J/xsdlj (jdujliJI ajuI^JI cUL^dLqJI 


)cLi. 3 _\jlJ I (cu5uul54oJI 4J3- 1 _5uLoJ I Jloi>\jla — 

.J4JL L^xij (Oiu 24j'liu> 3I <u 5 ajKjLo CiMlc cLbuuul^j Jj>IjjJI daJLxC L^jlo^ 
Lg 5 j_pd (OJu ^uj'la^o 3! cloJoJIg JjlsjujlLII gJLoJ <djic ^3-JI l-iib ij 3 ^J jl l j 5 uoj 
.^joIolouLo l jju l^.JLojj 


iubj^UI cUL>IjjloJI JLaolJIb — 

iuL CjLujuoXLo l j£. cloJoJI 3 1 JjlsjuluJI l j-o gJLoJI 4 jJLxC pjj L^jls >3 

ls\ 6jJojujuJ I JJI3J uvi> J_uz33j' 3 gJaiii ^jlJLolS2j p 3iij(auxiliary switch) 

.cLuL j 4^S <=4^bxjLo JL&J (j£- 6jhc. Lfljl 
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<_£.}! j*J! Jjdala ciul .\nn\l\c_Lillj 


(jc. A^y 2 k.j 

cLobJI <jCjjllJI ^5aji) gx> ^C-I^juoJI ^ iilcxoJI <35ojuj Jojjj gjxsuu IjLoJ 
S 4jlcLu^JI cLujuLoJIj 

y\i> jjlloI 100 uJj Jjxxi JlD l 5 - 3 J I3 Ijl? uJLsJI aaclxxll jlu J^jj JJLc 
jJ^Ju ,j*b_)^JI uJ| ' i_s0uJ I < 3 jlaodl 35 ojuj Jj|<jj (jxuJd O^Jbdl (jOiaj 

4 juL>$ 5 JI iiAsaJI Jo3..1o.3> gx> dlilxijuu cLuuaaJoljLsio^j^ <jC3xi> Jj I3JJ I OJJb 
gx> ouujIuj 4juxdj_pu' 1^34?- I4JL0 <JiJjuxxJI Cljj^puJU (jxxijliJI 

^^C-I^jXxII ^ OjLo^JI ClSLuil Jojjj gjXDUU dJJjJ ,6jlj-oJjujl tj-OJS jLjuJI 6 JuuJ jjisJ 
L^j\l j^xxSJI 1^3 LujJ Cj\Lo3 Jojj u-uJuj ^1 (U djxxJI ,jOujlj <i 5 Lujj gxj 

j^xx^JI (jvi> gjji) l5 I OJlpu ijl Cup- ^ <uJ>IjJI cuLolpJI l_jJ 

.cj^xx?- JLp- yvi> Ci 15 JLlouoJ I 3 (jojlouii^ll uJx. IjJoj> J 5 uuju l5jJI 3ib ^jiJI I-X&3 
l j-o 4J Ls?i>J 1 Jiil^jJI^ jtjj Llo J 5 uuju cLjuJI ^ <JjuAsxdl cljj>\JI J 5 Jojj 101003 
.^3x11^1 lS^Luu' Jojj OqIp- gX) jtjjLx) uvX- (J 5 uuUJ OjuLjJ^UI 4x)3,Wi>oJI 

uvlc 0 L :DINVDE0100, part 4 10, section 6.1.2 uJLoJAJ I j 5 $j 3 
.aJbdl 4loLiJI cljj>\JI (OuubJ jl 4 jUuUUJ_)JI ^ 3 x ^1 lSsLuJU' Jojj <Xo§)tD±JO 
TN ) g^j (jo c(5ajuaJI <^ 3 _huLo uvi> PEN Jjili \ilo) 4 juujuujJI <ijlaodl J 03 J 00 — 
.^y^LOPUxJI jJ'3JlJ L i ipLsdl fljuljjfi'b II cU-LalU 
)i_pjj Luu\l I u^bjMJ JojjJI 633 C Mio) uCj^JI JiliJI- 
OacLxsJI ^ <3jlaodJ u-ubj^JI Joodl- 
cUjuljujjJI oLloJI ioujUI- 
lSjo-^JI 4 juAszxJI i_JuuLi\JI CL 03 J 0 JL 0 - 

cLolcIf) CilsiiljJI j3juu^> ^3-0^1 LS3LJUJU' Jojj 4x>3_lojLo gx> Jojjj ^1 i_jou la 5 - 
•JLxxi‘\JI CiLo3lajLo3 C1IJUI34JI ^130-3 <3juJl2xJI CjMjLSJI 
^3x^1 l^Luju' Jojj <Jx>3-huLo gxs iJLsziJI JjS 1 3 JJ I Jojj u-jjJU \J ^ 1OLPU3 

lighting current arresters^ LoJ I jLu' cLoi^ jjx: 
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jslII CluJ .\Uii\I\l_LiJIj 





(Qjp'jJ I l jXX_?’_)J I cUj I (QJUJU . 1 

cdLuu^JI l j-o ic^a^coj (O^Jai)! J3UI ^Ij 
Ijl (jLcxS ^lljUujI (JUJ fO^jJLC- (j3^J Ijl^ 
oJLLuj^JI ^jx> ic^xx^coj IjaJ 


cujuoxxjuuJI aoUaJI -1 TcluLj^ 5JI aolbJI jju^xo ^vib Lo 

^Li jJI ioUo -2 
cujIj^JI aolbJI-3 
cuuLoJI 4i>lbJI -4 
4 J 331 JI aoLkJI -5 


l j 5 uoj (OsJ uJI 633^x3 l j-o < 3 iSlloJI Jj^pu l j 5 ixxj Jib ! ,jju 

Ojjl_pJI iolbJI Jj^^u' 3 4 jUj^S iollo (_sJI djUuULOuuaJ I iolbJI Jjfpu 

3 JjjjJI Clb_ptX> JjLO CuS^jlSjLO ioLb uJI 

OC^xx^co) <0ju_^g5 cUilb uJj ibajKjLoJI OoLbJI Jjcpu (jiLoj 3 
(jJ^X) - iil_pco 

(cLuljj^S Cil5_ptx> ) cuSajbxo uJj gjjujQ^II <ioLbJI Jj^^u ' 3 

(CiLijlbaJI ) < 3 juj 4 ^ ciiiUo uJ] ^jlj LuxxjlSJ I iolloJI Jj.3^u‘ 3 
cLu_^g 5 aolb uJj (OJ - «Lijl y> aoUo uJj CU33JJI aoLbJI Jj.3^0' 3 


TaJ^I Olb^aJ c I J> \l I3 ibclaSJI CjMxjLszx) i_j\iblo !,jjj 
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<_£.}! jslI! JjJali ciul .\nn\l\c_Lillj 


(jc. 

uvJb CiM-olaoJI : g 
efficiency Economic 
Thermal efficiency 
Operational efficiency 
( heat rate factor ) Energy efficiency 
Capacity factor 
factor Load 



jluJI uJh. Joxaj dJ_pcoj jljJ 43 uXlo 33^3 l j-o iiLaJI ! Jibuti 

) 6j l3_U I Cj I JlSLoJ I JjLuuud Cjuyjjdl OI03J01L0 uvi> jxujujloJI 
JJJ3IJI CjLbu^o (lSj>\JI 6j I3-U I CjIjlS2 ^JI3 JJ3-0JI , l jjuj3lJI 

6A4J lx> l 5 j 3 jvo Cibu^xoJI 6Aib JjLo ->3^3 AjuIjjq^II 

u 3..03I uJI l-^LuloJI jLuJU cuv'liudl ^Uo_aj\JI j\J CjIjl2-oJI 

u\i> 1—13 IjULoJ I jLudl i_jJLc Lgj'l 5 _pco J^osj uOJI Cjuujjdl <Lo3_ldiLo 

jjLujloJI j-o Jj JlD jljvbl J3 j^ip- (jJI l 5->3J Louo l5jLjulc\JI JjLSXuuJI 

• LiLp-l u-ujujjJI j3^uxJI u^3 

J 3 -JJ »_sv_LJ I3 io3JoJLoJI u\i> ObkXxoJI ^ £3iJI I-A-& ^9^9 U^S 

uv-olPcj i_J3LlLoJI jLudl £Lbiiijl aJdx^d £u5dulc>3J3 1 6j3ji^xj J^asJI 
lgj^x*i>3 Igjdc Ja^lidl ,0X1 I jJ.>— qJj i_S I (jjo u-ujuujJI J3JX0JI3 JjLujloJI 
.ajj3J 6 j3j^xj 


uJljj^5JI _U 3-0J I icjouu ajuuuLuj^JI j^Lisdl i_s\Jblo ; ,jjj 

(jpjJo JJ3-0JI icjuju (oipaJI <j 5 LoX 
^Ijji^JI tjJI cCL<o I3J I 03^3! I 4 jlo 5 * 

(a*UI) 6 jU'AJI jLju* 

CjuLUI 3 ju 05 JI uiloJ l_j UoldXJ I CjLqJ exc* 
dolloJI JdJ3J ^jJo igS cLuj^UI ioLloJI -UJ3J ^jJo i_jvib lo ! jjju 
gjjuljjQ^II 
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(_£.}! j*J! (JjJali clul .\nn\l\u_Llllj 


(jc. 

Generation of Electrical Energy 

cuJLolC OQJLiipJI uvi) i_svJb ojuLjj^SJI iolbJI glij] 3I 3 jlLoc 
fijij^XoJI OolbJI jcLduo i_juua?- _pl uJI Jiuii ^ OolbJI Jj(pd 
Oj^lbuoJI CjLloUI i_jjua^3 cLulj_}^ 5 JI OoUoJI uJLc sjJLbJI j^l>o u\i> 
Ej^jl ajJ^jdl CiUoi^u) £j$jl cjlpu l5aJI >o\JI i aolbJI ol^J 

<3_louxaJI JjJlPU i_s^> JJ 3 J IqK OjcL^xo^ Cc^iScjJI dJ Mg-Luu \J I 

! JaJ^jJI Ollouxo fJsjl. Lgiclbs LgjLlos 

IjvxJLc JJLS 2 _iZ 3 (jvlc iLxSUjuUUoJI I CjlkxXO ^l^jl li& _} 5 jj 

: UjMj u\i> iU-OLSujujLoJ I eJ^AJI 

. iijbuJI aj^jjl Cilln^o 
. I AjJ^jJI Cilbuxo 
. AjuLoJI JaJ^iJI CjUos*jo 

JuoJI ^ JoJ^jJI Cilkxxo 

(iijlc — Jjjj) uJ>IaJI ^gljjb-AJI olj jJ^lJI CJlbuxo 

.^LijJI cdouujl^j J4J31JI olbuxo 

.cujuaouiiJI ioLExIL) J4J31JI CjLkxxo 

j U oloXI I cLp-li IjjXoudl ^jJujjxoJI dJMjuj^J 

OjJoiO uJLc JuoIsj jLulU iliLuaJI Jlalp-^JI 4 jl i_£jsj IjLp-I^ 

: >__j 1 3 _<J I 

CJIujuS ipLaJI 6 j Lj\l I JJ-LoJ JJLc ^Jjajuuu^ (oJLo 1.5 OjJolS dlJLuj(l 
J LsZjuU \J I 

jjjLMJ Jjuo^iJI jjlc ^Jl^ujuuu^ (oJLo 2.5 ojJolo dlJLuj (2 

ip-^JUl JJLC- LnjuuujJI JjJuojJI JJLC ^JlPOjuuu^ ,alo 4 OjJolO iilLuu (3 
djj^JU cUjujuujJI 
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j*J! (JjJali ciu] 



(jc. ^JXuol 

yuLUl Jl^uuJI 

^jiJI Ljb^juuuJ j Li> jli) O^Jj cLouujI u^ju l jX. ^s-ouujuu jo^I 


iu^Lo ^1 oup' cujL^iiii\JI 6jliuJI ^Jl g^>_)jii> Phases -3 - 
I^sjuL^xj 4iiJ5j 3 Phase -3 Jl l _ sv i> X MW jljJLo jJ^j' 

yl lsI 6jJlqJI L >uiJ jJ^j' phase- 1 jjJ^j' <L4f>LoJ tujiij' uiunj 3 6j-o 
jJ 3J n I 1 (jjuiuj Phase- 3 a j i*^ Lo 3 X MW jJ 3J Phase 1 clu^ Lo 
XMW 1.5 


uJ\Jl5 3go dc — ac l jju ^jiJI Lo I 


-: cuJliJI i_jLijujMJ DC jjjoJ 3 AC J4J31JI -2 
3 , A & V 1000 1000 j3bj cull^L qxuJ DC jJ^ jj^l - I 
J-OlPUJ \J i_£ us-ub Jjdl cUj ud> i— jujujJ I , MW 1 6 jJlD uJllJl) 

^3^-3 i_jjjuju 4j'jLij l j5uoj ^ j LulJ I CJJ-iS 3 isiQjj^oJI J3^<dl 

CjIj^I 3 ooLkJI aiiiJ j-Uouo Spark Lgjui> JJ3IJ ^oJI 3 Brushes 
. Short Circuit 

( 1000 - 600 ) Ljvjb' j^3iJI l j5uoj 3 clj^>\JI ojJb -ij>3j' \J AC LoJuu 
. MW 

J^juuj LouO ,j£XQ> 3 gi>j ud> J3 ^udJI (oIJl^ojuuI l j5uOJ - i_i 
iJ^gjuaj I3J' \J Lo 3ib 3 a&JjibcaJI JLa^MJ gjj3iJI 3 JiuJI 
. DC <aJL> ^ 


:cJliJI JIsjuuJI 

6 jli\JI Jj JuoJ CJMjuu^JI J 3 - 0 J i_s^b Lo 


; i__j 1 3 -<J I 


lsvJLszj cujd 3 iJI jjJuojJ 3 X)JJujuuu ,3 j j \J I3 j^ol^-XI I3 jibiO^JI dJLuuJI 


28 


j*J! (_Liali CjM Audl\c_aMlj 


(jc. 4 jbuol 

■ " I Ij Ci22Q n Q I Ci 

cluJ^i) Jxxpu ^3 6jJ l_lJ I JLcxSXJ uJLsj j-b liiJLuJ §£b J^juuXJI dULuJI 

jLudl ^ aj^XJI iiloi^J 3^3 (jojjLiJI dULu jvolp-AJI liUjuuJI 
^jJbu' J uvU yJLsdl^ cuv^liuJI 
CCjjdJ uJiJbuo CCjj udc j 3J3-0 J-bbub -blc ^e^j'LJI jljvb^JI Lo 
TSS c UiC- (OuOuXXoJI 

over speed CjJlpu J3J3-0JI ccjj l j^o ijJLcI jjuxxoJI ccjj jb> Ijl - 1 

u-ubljJii) Jl jxxsJI gx> j3j'3xxJI 6jlj3> i_sd> gliujl g-o 

n2 =nl* ( f2 / f 1 ) j^ll 

blocking CjJl<u J3J3XJI eCjj' l jx> Ji>l jJuxxoJI jcjj ^15 lei -2 
jLu 63 Li j g-o 6 jIjjxJI ud) Jjljiuo gliujl cu^Lxxi j3j'3xdJ 
I 2 =I 1 *(F 2 /F ) _)3J3xdl 



TT^iplidl Ag-<dl gi)j (jp.j-lo \j£~ cLj^ 5 JI Jib (OUU bloj -,jju 


jLudl Jii j»4 <JI elj LoJLxi cijbu cueLniiil 4 jj-bj -g 

(JJULXsJL 

uvJLc. XqIsj jLudl Jibuuuu lSaJI illJjuuJI gJaibo jLui>l cLojlC .1 ^1 L0J3 
cui) jLoJI jLudl 6 JojU 

uJllJlj3 ^ Jl^uuujloJ I dJJLuuJI gJoiLo Op-Lulo Jii jLudl JiS LoJS 3 jli> 
CjMjX33xJI CjLoL> uvi> cLoJJujuuloJI u_cuJ15jJI cdi> 
jLudl Jib ud> J^<dl gi>jJ ^3 cl_ij^ 5 JI Jib Me. cU Lo 4 jlLc3 


TTTTTTJjl^aJI uiuLb s Lo ^ 


: Loib3 jLuuuuLuul jliiuJ63 J j l3_s2_U 3 
^ JoKJI uJLjq^II JjsJI l jxob' ■ ^uLj 4 ^ ^ibd^s - ! 
.I4J 4 JLoLpJI 6jxxc\JI 3I gljj^JI 3 4 juL>q 5 JI ( Jii I3JJ I) Cj\Lxd3xJI 

uJLe cLuLj^UI (JiS^I) CjJjxd 3 xJI Cjuuju : <u 5 ajl 5 oo 4 £jJog -2 

claiS^jLoJI ij33dl l2)3jJcJI gjuaj> i_s\i> < 3 juLj^ 5 JI gljj\JI 3I 6 -LolC^JI 

L&jlIc 6jj'3-oJI cLjjuLSaoJI l53-oJ I uiliico Jxx^aj’ uJLpu 
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<_£.}! j*J! JjJali din] .\ndl\u_idlj 


?????? Surge Arrester a£>jl^ 5 l iajlo uvi&lo 


(yz <LbiPcaJI c.\y>\ 3 JcpcoJI OjLolpJ <^JbujuJLaJI GJ^XJI lSJlP-I 

JlQ^JI gj_}iuj (O^iij' bjup- ( Cj^iLoJI OojlqJI ^ uJLcI A^> i_sl 

(J^ocxo Jo3- 6jjb 2-u> LlJLcx^ 3I ^^cl^j^xJI ejUjub ^ gj'UI)jjljJI 

JJlC. Jjl^ujuJu (O^iLi eljX. ^^C-I^ji^xII iszjlo Al I uJI 

. gijiuJI <u1osj clszjLoJI 1 $j CjuoLo uodl CjljoJI 

TTS AJ 3 I gJLo jlf) bl JoiJI ij&szs) <0jiiu5> : AJ 3 1 




Cj^Jd Ijl i_piDj\JI (iJULuaJI go jjuJI dlLuuJI gub^ j UJ I ^ OxoJ Jcuj 
XJd QjJbg Jj^ 3 J \J u^bj^JI l-il JsLuuu ,oJ lA I 3 gJLo3 u 3 ^- ^- 4 -aJLI I 


cljiiuJo^ 


LgJiiuJb^ I03 Lo 4juuajujJI ip’^JUl u^ouuuu C[_pli dlLub ; Lub' 
; i—ilc^dl 

ClAjUjJI ^ OjuJLI uv^-jbJI JiuJI Jo3..1o> I 4 JI Jjlqj WjjJI Op-^JUI 
L^jld gbl^iLlI gj^b^ i a -W3 

CjUuJI cbj^S gJLOJ^U cLl AsoJI dlALuuAJI ubLc. ib^IPU 


,b^UJ u^>jbJI JotiJb CjuuJI Jojj Lglo^o^ 


oiis 2 j J 03 -bu^o j^jjiJlJI Jdi> i-i^juaJu liK JaAl j L qJLxJ I Jo^Joib-: LaJ L j' 
^ (jiuJs 0^3 1>°3 
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j*J! (JjJali clul .\nn\l\l_illlj 


(jc. ^JXuol 

: ul^JI 

j 3 LjLoJI uJI gJouuxJI l j-o 4j'ljj (JiiLujLo Jo> ^Jb j li>.LiJ I )cc? 

cbj-^JUl 24J_)jJ gj^b^I jLoJLiJI (a^Lpu' <uJLc. uJI 

l^JLc Jol2ji2xJI iJljl^ 4JUUUUU_)JI 

Cju^JLLuoJI g-o dhjuuuuJ gJouuaJU Ls-do 



5^ obLuuaj >J)_^hJI gJLOL<J cLj^UI JjJuoJ «Uiu^: Ls 2 _i Ij 
jli > 3 uvbj^JI^ jJCJLJ I 3 jliJI (jjo cL_^g5JI JjJuoJ'! 

4i5jLuj 4 j^>I i_svi> La5 JLolSzJuuj^JI i_jujul?- 6jJoii <d J5 6j Lj XJ I 


i_5j I^JiJ I uv-ic- lSj 3-^JI oiisdl (Oj <3 juuj <iilc J 3 XI L&JjJuoj pjj$ 
ilolS CuuJI 6j Li I ^jnJbdJ 


??? gJoLoJI i_jLuul^ <0jiiu5> cljj^UI gJol^iJ iujudJU: Luuuol> 


: 0I33JI 


ilIMjuJ^JI (_sJ^ ^Lu^jj' jljaJI (-JUjulp- gJoLiJI i—iLajulp- euLaC. pjj 

6j>l uJI 3333 30^ jjxoI 16 JjLo 
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<_£.}! j*J! (JjJali ciul .\nn\l\c_Lillj 


Jjjjj Lo .1 

lAib jLuoJOl fijj- Jjjajdl 4 JLujj 5 lihjLijiclj "cl^^JI" (OjLPdjuuu Jcpco 

4jr)Q ill ( (Xli> uJI IjJUuULO ( jJJUUjLLo (jJJSU II g-o gJLbuOuxJI 

• cLiJI <Uj2JU-bJI 


T tdcupuJ I cLd^jloJI lS^JUuULO C)_k Lo2. 

J4JUUUUJ y\i> jjjuLaj^ 1 I&J cLbuuxoJI iobuLoJI cLb^jiixll lSsjuujlo 
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j*J! (JjJali clul .\nn\l\l_illlj 


).j4JLuJLp) 


^clIolJL^qJI 6)lpJI l_s\ib lo3. 

u\i> JojlxoJI l55^JI i—D XLsU I ^ cLojliJI 3 1 dloKJI 6jl_pdl <L>_p u^ib 0.I&3 
• JAjJ i_sOlII 


Tjxusl ^ib Lo4. 

• uvjL^UI jLudl ^hii 6-^3 oAib^ 


7 lAo^-oJU jjjuuuliLo ljlo5- 

l_0_}ia/dl Cl lolbuLoJ I ^ <o5jijU Jl£ 5XO jJLlbxo U^JJLO^JI uv-O^jjJI 

• O^JcpcoJ^J jjyLsxo uCll 1 $j 


^yO'ljJI Jcpudl 3^b L06. 

J 5 u\i> gjLii ^ib l^JLo cj^ 1 cuiunj' dJb-jxj J5J Jql.q.o ^1 

.CU3JLIII3 cUjIjJu^JI jjl 3 jJI ijjo 


^i_iu£>9 cUjlicoJI gJLbu^xo uvJLsj ljlo7. 

^ djbuli Jjj^iJ CXJ^^coJI Ls-o qImOJuo dJb>jx> uJLc jjlSI 3I l jjuul 

• CAlj 


T^jO-Ouua 5 J Cj\£XO gJLbu/OuO uvJLsj ljlo8. 
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j*J! (JjJali ciul xiuJ!\(»_ L iIIj 





i_s\lc JjsJI (oLksj 6 jJl5 (j£. jjllszIJLI iJjuuj^ cjib gi>ljJI (^jjLuj\JI lS^JujuloJI 
• (Juol^sJI uJLsdl Ag^JI J-olpu' 


TJ^^coJI dJL gi>ljJI $ib Lo9. 

cbnoixidLo CjLqJUI g-o i 4Jb”_)-o OjJ^^oJI ( jjuul <Uia£xj' ^ib^ 
.yjljJI J^^oJI libjLuclj oJcujjx) dJ u^oj uOlNs * i-S^J L jlJ I Ag-pdl 
20 u0u> 10 ^ <i)s?ya Jol> cuiJ^iJI cUAljg 3 1 gi>jJ ,oJj 5 ujuuJ 

:/ 


^cJLbjl l j-o 1 qj LoJ J^t-o ^ib LolO. 

u\i> glji> Cjszj obdu'lj ^s> 6$su i— oJLoJ g-o 

• l&j uJjuoJI iJuliJ CjXJ^^oJI £ I j^bjJ I epjoS^ojXJI gJLj'ljJI Leo Lo5 .t_JLo 


T ^.LQ.i.pJ I j5_}X> ^ib Lo 1 1 • 

• cb-jsJLoJI uvi> t-a.»^>J.i.o 6 jJlqJI (jolixiul ^ &jliujuu\JI ^ib^ 

Si-QjliJ J^jjjuJIj Jj 2 j=u l 5 aJI Lol 2 . 
jI$aJI gLkifi 3 I uiu^xJI 4 juIjj^ 5JI dlMjuj\JI (jjo JijUu .3 j Luu 1 3 
• cb-jsJLoJI Lgjl uJi 1 J5oii uvlc g><JI 

^ 6 jl_pJI <L>_p 4jb>LjaJI iJuliJ 3 ib Lol3. 
lScjLuuj (oJS jJ I I jib .OjJ^^oJI ij\i> 4 ..oUclo 6jIj^ u^xol l jx>3 

•JJL 2 JL 03 6 jlj^JI <L?_p gLojjl^ < 4 Joul^>qJI i>_)J gcj-ojco 
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jxl! (JjJali Clul .\nn\l\c_Lillj 


• ^_p) 20-10) + uJ uJ + aJoo^oJI ^lisjjl = Cj^jjuj u0' 


T^jjUuUUoJI Lol 4 . 

J5 ^ iIiJlPU l5aJI 1 yjL>$SJI jLjuJI i_ll_)JaLwbl 3 1 u\jL_^g5JI g^PouaJI^ 

3 1 _)JouuJ 3 <j£ 3 _)\JI (_sJLc ijjlloJI l jJU 3 1 1 ^jJuuJLO AjUiOj I (_sJI LSJ3J3 jJouuJ 
• i^i> 6Jjbco 


^,^^33^2-0 J3^co 3ib Lol 5 . 

u\i> t_a.i .>23 ijl tj-o udcl J^pdl ji>3J ^ojuju g-o J3^co 3^3 

l j 5 uoj \J Cj\J3^coJI 6Aib . l jjiLoJI J-olpJI lAjuu^xj ^ s> I3 < (J-olpJI 

• Ojuju^LszJI cuAiuJ I^oIjl^ojuuI 


Sj-ojuujloJI ( o.i.i-Q.lI I gJLbu^xoJ I 3 ^ L 0 I 6 . 
uajuL^aJI i_pjuuu_)JI A43JI J3^w3 Jxx^d ^1 jiLoj l5aJI j^xjujuloJI Jox^JI 

• 6JJl3u 3 &_)[p> <33>_p Ocliujl jsbu' ^ 3 .) < objjjdls 


TjO^puJI J3^u) 3ib Lol 7 . 


A^pJI (ajLbuuJI 6 Jo 3 > ( j^xjL^ 3 > jji>3-jiJ L^ojlouloJ pj i_m_II J3^t-o 3^3 
jLuju . l 3i>Jj' 3 1 cuJbJI OjJUJI 6jAaJI J-ol^o ,joLq 3 uI L^ooxij pi) loJdLc. 

• 4 jlcLjL^ 3 JI cij LojJ I J3^-o Lgiuo3J 6 jLc I4JI 


TJ3^uj _)ib 33 > 3ib L0I8. 

<j£XJiiJI J-ol^u »_s0lJ I 3 < i-ibuoJI g^ibi^uJI i_jJL^xJ I uOljjg^ll ^3 
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j*J! ciul .\nn\l\c_Lillj 



(jc. 


S«UjujIjuu\JI 6_)Luu> $ib Lol 9 . 

eiLo^liLo^ jib^ 0-° “^-buLao i_s\i> J0I3 l jX. «Lo^>ljJI jjLuaiJI 

jLuoj Lo 5 cuJoJ^iJI JqjujuJu' u\i> 3 1 (J^jlolPuo loJJLc. utjuuJo LiaoJ I 

• JjlolpuJI (OAC 6 jLuo 3 ’ 3I 6j L j'\I I jljiiii) uJI 


^uJLpJI J<pt-o Lo 20 . 


• uJbJI ^jjulaiiJ 3I (ol^dJI jjI^J u\i> Io^olC ,oJi 3 ujujJ 




^llb JLnJ'l cjib lo21. 

4\z?ya JS cLgJul go 4 jJLjlJI 4 JL>_}oJI JL^xj'l jLiao ^ib lib JL^j'XJI 
^ <ip-_p 120 cU^o J5 go oqJLslo oqIp- J5aii uJc iLnio iLuaLju u\i> 
■ lS_)>I 44? 


TlsI^ lib JL^j'l ^ib Lo22. 

l_S I 3 (J'-O ^J^-ili-llf} LiJjJI L/ v -0 LiuiJ \l I -\J-iZXLO (j^ij LoJjlC L_j\Jb lib S l_S I 3 
• J_?ljo Cj\Jj' ^ Js^-o 3I J^ljo CjMj liiij JjlOuu loJJLc 


^"iJjLsdl CjIjLu>\JI" uvib Lo23. 
i_ajuu£xid[ A^^dl ^ uJbl ig-<dl (j^JU-baJ CjIjLu>\JI &Aib 

JI9-0 ^ JUo^l ±Jd < 0 jLq 5 lS-Lo AjJl^u' (jOjaJ 1 < 3 juLoj 6_)IiJ 

•<Us_uJo JJo i_s\i> CibXJ^JI l jju 6JLC.L0JI3 iljLc. 
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<_£.}! j*Jl (JjJali clu] .\Uu\l\lAlllj 


(jc. 



"i_dL> ^^J 1 ' $ib Lo24. 

4juuuju_)JI CjXJ^^uJI yxsj \J uOlJ I i^ib » 6 LpJ I f^iJI (jjo 

.JjLJI u\^> 0I&L03 


S "gj^zJ gcjJj-oJI" ^ib Lo25. 

oLujlJjuj i jvi> l j5uoj l jJLoL5iJLo (jjo lmJI ip-jai-oJIs 

6JASXO iUjuoJLuJ lob 3I A^pdl i_jJI bob j LuU I 3 .cLijl^-o 3I iL^xLo 

• ib'jsJLoJI 

T "iblobJI" ^ib Lo26. 

CjIaszxJI glli\J cLoj\JU I CiljLSboJI Jbo] ^>0 cLbJjuuJI JiuJ <3j$jLoJI iujudJI 

)100 jujLszJI 1 _^£> ibJLuuJI / O^iiJI (JjudI l jx>) .(JJluI^ 


VcLj^b ^ j _\J I " ^ib Lo27. 

lS^jLjlJI^ yJljJu^l l jju i!jl52j 4D cl_p-| ^ libjjic 3 I ,jjii buJ I ^3 

.cuoLubl cuLolp- OjuLjj^UI J>jJ ^ -LxJJ (JjuuujI^ b>j52JLo 


S"(<3jJbdl JjLOlPU j3->) uJbJI fcjJiio" ^ib Lo2 8. 
gJLo^> J^^-o loJJLc. 6j Lj'XI (oIJl^ojuuI lSI cUiu^x ijvi) ^Jju lSjJI uJbJI 

_Q_Juu^rxjJ I l j-o clLoJI uvi) IgiC j^sj lo 6 jLc .6jljuo ^^JiiLoJI CjLqJUI 
• cuJLc ,jjuliLi l5aJI <Uiu4xiJ uJbdl 


" ^-O-IjQ-o " ^JLlcu^xo udsj ljlo29. 
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j*J! bjJali ciul .\nn\l\c_Lillj 



(jc. 4iijuol 

3 1 CibcJu'lj u\i> i_j^Jj 3 1 i_^Jol 3 .oJI Lol IgJ CjLqJLo gjo J3^tx>3 

• i-iulalJI JI3-0JI (jjo libjjLC- 


S J jLdJ^I FCAN Uioi blo30. 

3X1^ ls\-Q.LujU I Ait) JJlP’ ".^yg 11 loJI JJl2-oJI ,33^ 4JL0LSJI 6jJlqJI" 

i_s\ib uvjLjj^UI jLlXJI jJu^xoj 3JLU03I JJLc lAuJu^oJI jjlloI iljJ3i> 
■ ^cllLzxJI uvi> A^pdl tj-o udcl 


jLoul^I FCBN ^su ljlo31. 

Cjlpu' jjuLu^) jl \J| FCAN jjjaiu " ._i LjCs^oJ I ^ iloKJI 


._L&pJI 


Tjjjjj <&qjjo J3^u 3 3ib lo32. 

1 uixLz^jJI uvi> 6jl_pJI <ip-_p OC-Lajjl i_sdc JoliudJ 4 jJI 0^3^03 JjjjJ 
• 6 jIj^JI JjJjj gJjuuuJ OJlcLujlo 2sl>° (O-Cojuju' Lo 6JLC3 


JL^xj'l uiu^)333. 

clwb3jiDJI JLaJul (jjo _L*JU L^oljL^djujI 6Joob> jjS. JL^ajI 


ToaliSJI ^Lj^JI 1JU0334. 

3I Telsa ^ 6 jLc QjjLaj'3 < jib3^> ^rvu^LiaoJI JbtoJI 63^ 
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j*J! (JjJali ciul .\nn\l\c_Lillj 


(jc. ^Jdjuol 

bjjiJI ^jOj35. 

^ l jjU3ljLoJI 4 juJoiO u^jdl Cilj^oJI JJX ^jixj^ i JJjjloJI j LjulJ I jjI^J uJc 
. <=LxJ L jlJ I uvi) 6_)3-) 60 Jjlo . . .lSj 3-I 6 jx > 6J35JI3 OJuJLuaJI uJj <ijubu\JI 

•jjjjiib y\i> jjjuhi) 



^cuijJLxJI 4JLol5JI 6 jAiLll i_s\Jb Lo36. 

(jjibu ^1 JcpcoJI LgJM3- ^ 6_X^> I 3 4JLol5JI 6 jJlqJI ^UAIp- 
• 6 JJl 2 co 6 jl_p- <3^>_p ^LoJjl j^bu liuJL^xj' 3 -Lji 5 L^>ljul 


^(jiOjjliJI ^ib Lo 37 . 

- 3 lxb lsJLc Jjbco ioLoMJ cLol> J^-l>o CjMj ^ uO'ljJI 3^3 

• d^aLo 'J3PC0 i_sJI jbjuu la 5 .lSsJIJJI dJULuJI 


^(jOJjliJI 3 I i_£U £)3 i_jLljujI38. 

3 I gU^xd^dLo io^liLoJI J\l> (jX) (jOjXJI uvJLc 6 _)jljJI l j-o i_jub> Jojj 
• 4„>i3-Q3dLo < 3-03 liLo CjIjLujlo 

S^^jujIjLLo ^ib Lo 39 . 

O lAc Lixo l j-o ^1 JJjj ^1 JlSzj l5j3-)JI c Lujl<’ ‘ip'S-o l j-o u3^°° Li-Lc>3 
jLjuju^ 0 -U )- 0 9&> -iJjjiJI u^jJI \jS^jo 1 JlioJI Jjujuj uJb . 4 juuj LuJ \J I JII 3 I 
60 ^j£> 2 1 3 juuLlLo 3 ^ jjjib 120 ) 1 cuodl^xll uuli^ 3 juujIjuj\JI jJ'I^J' i_jJI 
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<_£.}! j*J! (JjJali ciul .\nn\l\c_Lillj 


(jc. 

T I_y0ls2_l (jj'jib) jjjJlib gllou^XO uv± 2 J l-^lo40. 

. 6 Jl^I$JI cLullJI u\i> CjIj^jJI uvi> uJLbj\JI JJjjJ glbu^xo ^ib^ 

S Cj I dJU I <j^biA3dLoJI A^pdl^ i_sJ LsJ I A£_<dl i_s^ib Lo41. 

J^pJI ^ Jj5l 1 -iu.boJ dUSLuOJ jjULOdiJ ObJJciu^XoJI 0-jjb (OJl^UjuJU '3 

• b>jslo ^jjulj'l u\i) Ji>l CjXJ^^oJI jl 

^Lp'jo) cLc.^ iJu^D342. 

jI^joJI l j-o ^ 3 -Q^uJU CjLqJUI i_jJx. clLoJLpcoJI i_ju*£.I iJjLc- jlu>l giujx> 4-ij 
• O Loi> I 3 - 0 J I 3 iJjLsdl 

T<is 2 jLouoJI Lo43. 

Jj'loJ uvlc JJjXoJI jLuJI 6 jJl_xJI uvi> clo^liLoJI 2-*4 jIs-II i >°3 

•juj Llo jluJ 4 j..1sz 6 .J I cto^liLoJI 

^£li>Jj\JI jLu>l $ib Lo44. 

^^juJcu' ^ ^j_uxjuo 5J i_ 6 j^xo 6 jJlO JJlpu ubdl iJjLc jlu>l ^ib^ 

• CjLqJUI l jju <b> 3 -o A^JI bb' 1 JLc. bbjj" 

T ^iLolLpcoJ I <bi^djuuLoJI jlu>l ^ib Lo45. 
iJjLsdl jI^^cxJI ioMjuj l j-o iJ)-q.puj liUI iJjLc. u^jbo jlu>l ^ib^ 

• Op-jsJloJI ^ CjLqjJo^ Cj LqJqlSzJloJ 1 ^ <3juIjj$5JI CjLooI^-oJI^ 
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j*J! bjJali clul .\nn\l\l_illlj 


7 CjlpJI ^ib Lo46. 

-jLuJI jjulsuJI u^jLszj' i_m_II 4ju£)bdl i^ib^ 


T<3jJbdl ^jJ 3ib lo47. 

^ ioL^UI^ ( 6 jj Lc u^szjuJo jaL J5uuoj <isiJ)-o <3jJbdl ^ib^ 

• Jojuiuj' (OJU loJJLc Lojj L^-ouuuj u^JI i 4 juujLuj\JI i_s^> ^UiuLoJI 


^iJjLsJI jI^aJI Lo 48 . 

uJI OJ3JJ3 1 J^^cojl OLdUl LjuLj^ JjsJ (OJlPOJUJU (J'jjl jI^joJI liUi 

Cj^J^^qJI Jjlo uvi> lSj^I O Lls 2 -qj >3 1 4iuJo i_sJI 4iuJo 3 I Jjcpu 

busswork. 3 d ■ . . 1 1 . . 1 \l I 


3-^ lo49. 

uJI jLiu Lo 5 .cu^jLjlJI 6jjljJI ^ dju I_jJCj \J I 6jjljJI Jjxj jl ^ib^ 
-dJj LsJ I Ci^J^^coJI i_oJ 3I 1 (^juJ^-xJI 


TJ _)L^U>I JJLLol 3JL5 <— Q.QC^O ^Jb lo50. 
l 3iby ^1 l j5uoJ lSjJI glp-AJI l jjisj "uLuL^xj joxol cJ^i^JLSJI" 


j^lpu l jJLiLoJI i.iu.bru-1 1 i_s^> lS^jIjLII A$-<dl u\i> l jjis-o Cjld^J 

6j I j jjlxoI ^JLjl^ 1000 = 1) .6J-Lxo <b>_p ^.Lojjl 

)1000 jJXol 3 I i uvaIjlqJI l jjujLpcoJI 
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j*J! (JjJali ciul .\nn\l\c_Lillj 



(jc. 


TljLoJ Ub^-iiujuul^ cLuoLoJI cujvbJL) Lo51. 
d^l^dl u^ 2 -Jj ^LojlolwD jjLSZ^oJI l j-o dJlj\JJ JjLi dJ^^juuu 6 jjlj 
■ qLLqJU daiJ 


^ gio./ii'l l jfts Lo52. 

^jluu Ljuu \J I gJu^xl iIjloJlPOjuuI ijOJI duobdl i_aJL^JI ^ 4iuiij gjliuo 

•JfpuxJ 


SJotiJI (Jx-lito ^ib Lo53. 

li-LP- ^ 0JLS2-O gJLo (OJ-iijj' ^ib LqJLo i_yuJ LuJ \l I (jlDjsJ I U'jLj^ jl^p- 3&>3 
• djJbdl (O^LpuJI 3 I (jioAiJ 6 _i Lc .3 1 6 jjIjJI uvi) u \Js> 


J^olpu' ^ ib Lo54. 

(Jaii l j-o ji> 3 >oJI 3 1 jJixol 3 _Ll^ i_s^i> dJoJjuuJI $ib J^^coJ Jjlolpu 

. J 3 JX 0 JI 


T JjlolPu' jj luu> i_s^ib Lo55. 

Jj>i>j Jjuxpu .ilobJI Jjlq^oJ J-olPu' i_sOlJ I3 < Cj^J^jxoJI uvi> jjLuaiJI pJt> 
dJLdxJI 1 uJbJI J-olpJI sJUjuju CjLqJJI uvi) jjLuJLiJI J^xjuaj'I 2 R 

dJUj i_jJ] I03 1 cIjuuu L uj \J I dJLlduxJl s 1 CjLqJUI u\i> djuuullo djldoJj i_jujuju 
• djjlc^O CjLqJUI u^6 < (lllA^-3 yj) CjIjLjuJI ^OJLOl52J*3 i 


^ d 1 a i -> 1 1 i o.n'iin 3 fts lo56. 

jLuju .dp-jsJLoJI JjjjJaJI t-a.»^D.i.i.o y\i> 6 jJJill <jolis3ul ^ 6jliujujAJI ^ib^ 
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jxl! (JjJali dill .\nnll\l_illll 


-i_5_9JLjlJI i_ftJLoJI uvi> ij^^j Lo 6 jLc 3 j^jJLzaJI j^_yo' L^iuo^j LojI LgjJ] 


ScLo^liLoJI <J i f) lo j 1 1 LJLi&g 57 . 

(jibjsjdl cU^^juju jjvbJu' ilupu cbdla-oJI 9I Jjuuuju CjIas-o 9I jl<^o 

• 4 jJoj 


TCjLbaj\JJ cLuJo^JI cUbJJI uoLsj ljlo58. 

cLuljj^S j-ojJI 


TjLaX^I Louu ljlo59. 


• ^JLS^XPtJJ -iuljJ^UI CiLcLjU^xI CUIJ03JI 


T (6jIj'\JI jjLua>) JjlolPoJI pA£. jjLuo> yvJb L06O. 


JlQ^JI jjJSU (j\i) ^jjuuxpiLo u^JI CjXJ^^coJI (j\i> Ojluaidl i_^ib 6 J Jbg 
jjLuULiJI (J/XjuUU \J jjLuULiJI .Oj^jLlJI Mj^xLo ^ l jSJ3 < 

LJUJUUU b>j52JLO 1_S^> (JJjbuJI jl-UXO^ i iJjLc < 4jUujLuj\JI JjLOlPoJI 

• 6 _)JuLo iJbJI 


^Jjljjl L061. 

Ijoj Jj^zJI (oliaJs jg-lolj iJojiLoJI &jlpdl 1 J9^co L^iiUo loJJLc 
j^bdu 6 jl_pJI i_jujuju J^^udJ gii^jLoJI jaxsJI Jouuj^Jlo .jLl^J\JI 

• Jj^zJI (olbj t-O-Lu^).) 
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<_£.}! j*J! (JjJali ciul .\nn\l\c_Lillj 


(jc. 

^ <=U j 1 culoC (_svJb lo62. 

J\J> l j-o LSjl^iJlj ajUUJI ii^j-oJI CiXJ^^coJI (J^Sjuuu' l j5oOJ.3 i 6J^ls ,oJl6 

< cLuJ^iJI 1 i—JjuUULI I oiib (OULOu^xj ' fiJ Jl ai> ( JjLoJLj^ Jo^J^lo ClLbi^UJ Jcuj 

Lixil l_jJL1ou 3 . < =U j l_ 9 ^o ^JiJLxC ^LouuaJU ,j^b_)\JI i_ 11 j XJ Ll^xj'XJ I 3 Cx^ 1 io^LLoJI^ 

^ ilb” uvi> Lgjuaaj (jvJb A^JIs jlilJI l 5_9 IjJ I Jjjiiiill (jjo 

-ajLJULJI <U?-j^oJI CjXJ^^coJI 



gJLbu^xo £j^63. 

3-2 4Jb”jx) i_jJLc 6jLc I <3 juIj_}^ 5JI flJUjQ^ II jjl^jJI (jjo $&>£ 
• dlXLujiJI 4 cj| 3 j o\b' l j-o £ I dJ\Laj\ll 3 1 cu5JLuu 


^^Lloiujuj^JI ^ib Lo64. 

-Oj^jLjLII iijliLo uJljJj\ll uvi> djud^iJMJ lSjsAJI fibu'^JI l jjisj 4jl 


(j^pJI (cd-oJbuJI lo65. 

jLuJI i_^Ic 6 jJouuuJI 3 I (jjulaiiJ 6 j^>l jjl^J 6 jLc ^Jl^ujuuu CjXJ^^uJI^ 

.uJL)_^5JI 


T 6 jJlqJI (J-oLsz-o cjib I 066 . 

• 6 _)jljJI (j\i> jju-oI J 0 I 3 J ioMx. l jx >3 


T<UjIjJj\JI j^jLuo uvJb Lo67. 

)_)juljuo jJajl) .^jJ^XJI <Usu£xj uJI ioLbj jjjLuoJI 
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<_£.}! j*J! (JjJali Clnl .\nn\l\i_a2lj 


(jc. 



7 Luj \l I Jlq^JI (Ouuiu ^ib L068. 

• iJ^^JI (OuOuuD i__oJ tSJJI Cj\J>JuO 6jjIjJI A$_xJI l jJLSJ 


Tg_)J2J i_yvU LuJ I ^ib Lo 69 . 

ubJI ((jOj^zJI) iolbJI CiMi-Juo uvlc i_oJ l_qJ ^ib u-ujIuj^JI 


uLlu^uJI ^Jujd$70. 

3-JLl^ OjAixJI^ i lS^jLjlJI^ uvjIjJj\JI A£<dl Jjlo (OJuxji^xlJI ,j£X)L£x 3 > ^3 

• 2-JI 1 < 6jl_pJI < 3 _?_p ^LoJjl 3 < 344-0 1 


^Jl Cjulp- ^ <Ujuuu i^Jb Lo71. 

J^^du 3 1 l_qJ <Ujuuu cij^jllJI uJI <LuljJu\JI cUb>-jxJI lol uJI 6 jLujI ijvJb^ 

• J3JX0JU J>4<JI iujuu uJI 


Sdijuju jlu>l ^ib Lo 72 . 

uJj cLuIjjuAJI clIp-jxJI ^ cLujuu Jj 4 puJ Cj^J^jxoJI ^ u-ujhi) jLu>l 3^3 


^iicliLo yvJb lo 73 . 

•cbzjuaJI 3 1 / 3 <j/bj_pu s-ujuju 4-03 liLo jvoJLc eUl 
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<_£.}! j*Jl (JjJali Clu] .\nn\l\l_illlj 


(jc. 



lo 74 . 

l j-o 6 JJlPco 4 jlo 5 gJuu tSJJI AjApJI 9I cl^gJI jib^.? gx> i— 6.J -L^l^ jl^> 
■cuJbJI (aipdJI 9 1 (j^biiukJ 6 jLc 3 1 6)jb i ^i> »_so I jisJuuu \J I ill?- 


TJaszoJI J^jxo ^ib Lo75. 

J^jlOl^JU JA5L0JI uJj JJjXoJI jLuJI J^O JJLi>3iJ iouQj^XoJI ClXJcpUxJI^ 
l jX. tLouP’ljJI jb'l J-Ol^u' 6jJlqJI LgJ^ <LOl«dIsJI L_J C).l logj I gj'LjJ I l _ S \lc 

■ g<^aJ 3 1 J.A2-0JI iloJjJI i_£uii3u' 


T l5-^Lc. l j-o Jol 6 jJlO (J^dLopuI RCBN — ^ib Lo76. 
uJllJljS < Jo-oi) cuJbJI b-jjilo liuJL^xj J-ob J-olPu' ^jJI jjuLLtxJI ^9 
• gLjuAJI <jAq> i_jujuju cb’lLoJI OdLIoJI JjJLqJ’ 


TcbuMJI JJlPu' 77 . 

4 JLo 15 JjLOlPU JJLC. JJULS2J 4 jLoJI Ijvi) A^pdl gl_p-^JI 4 iC J0J2J Lo Ojlc 

• l jJLS2-0 6 jAflJI (_LoLs2-0 (JjLOlPuJI flSC. (jJI oiibjj l j-o 


S l j-o\JI jjjaJbco jlji> 9_£b Lo78. 

-LqjlJLc. jJojuuuu' uOdl j^jlJLuuJI JjjazxJI 9^9 

Tg^juuu 79. 

<joLq3uI (_sJ[ cuJbJI gjlliJI 63 Li j l 5 aJI u^szju-bJI gjnb 9 .ll 9 & gjjuuuJI 
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jslI! (JjJali ciul .\nn\l\c_Lillj 



(jC. 

•iIjlpJI i_j\-0 


SiIj 35 uuj JLnj'l ^ib L08O. 

Lo 6 jLc3 .CjXJ^^coJI oIp-j-o (.svic ^j^juobjl JJlS2oJ 4 j JLojI ^3 
(_sJI 4Jb"_}-o 3 1 4j'\Jj'3 4j'Mj' 3 jjjjuu'l 4Jb>j-o lsJ| ,j-o jjulsuJ ^JJOjuuu 

• l jjuu1 ib>_)-o 


? LjlJ I p-usu 3^ L08I. 

i_JubJI uJLc i-_qJU I ( L53J LoJ I i_qJLoJI uOdl Jjux^aJI ,oAC jj^jJI jjJLSJ 
•(OuOo^ (glij\JI 


TlS^UlJI 1 qJLoJ I c)ib Lo 82 . 

.glj>\jl 3I l_JubJI JjLOlPU (_sJI J^CO Jjuo^j' l_oJ 


T&JJl2JLO / cUjuoJjuU JJJlPU' 83 . 

yl l j 5 Loj £_3_)iJI (jjo JJL^I 3! l jjuul Cy° Iju ljoJI ip-j^LoJ^ 
I_jj] LbjJ J LuU I3 .(iijl^oJI) eulaC 3I OJJlSzJLo iUjuaJLuJ J^SjujuJ ^ikujj-o 
• iUjuaJLuJ la5 3 1 A^pJI 


cLuljj^S 6jjb i_s\Jb Lo 84 . 

io^liLo 3I (JvJZJuJo JJLC- JLfijI OJlPU IoJJLC ujL_^g 5 ,jJLllo JojuJ 
JoliuJ l jju CjJlPU^ 1 jjlC 3 1 JulOlD i_sdJI cI^juj 1 Lujuuu 
•ijjljJI <ioJji3co iLal^co 
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<_£.}! j*J! (JjJali ciul .\nn\l\c_Lillj 





T^uL^xll iJ^jJI jL^> ^ib Lo 85 . 

(Jju^D^jdl i_jJLc. JuoJisj' \J u^iJI CjU^SucJI i_s\ 1 c lSjJI j LqjpcJ I 9-&<) 

Oli^Suo (oIjl^ojujI 3 1 Cj\Ld 3 ^JI oLujuI . j LsJ I 3 1 £lji> (j\i) <3jU3jji5J\JI 
ciiuib^ l5->3J AjuIjj^UI CiliuSuoJI 3I Cilo^liLoJI Jjlo L0L0J' CjuLj i_oM> 
-OoJL^dJ I cUbdl jl^p- 


Tu^-ju J3^«-o $ib L086. 

Jbo^JI J-bi^XO »_sj| (ij\J I JjU \J I (\LouLo i_qJ lijULP- uJlsJI Jt^JI ^ib^ 

• Jjuxpu' 3I gl_)>AJI uJj LjU I) b>jsLo ^^xdidLoJI iJoJjuuJI 3I 


^<isjlLo 6 c)Ja> J 3 ^-o ^Jb Lo 87 . 

uJj (l53jLjLII) iLuaJLo <Uiu^xi' ^yxaidLoJI Ag^dl 4J Jj^xu i_S AJ I uvi> 

gl_>>\JI uJj (uoIjJuAJI) b>jsJLo uJLsdl I3 ikxLuuJI 9I Jbo^JI j-b^xo 

• Jjlolpu 3 1 


TcUiiJbJI uvJb L088. 

1 I4J lS^j^xqJI l jju Lo ^Jbj jo u\i> i— q.IJ I l j-o gj-i'l <io\Lc 4.1.Q.i.> 

• uJbJI 3 1 A$^dl <Ujuju jjulsJu ^lojuuj Lo 6 jLc3 


*7 J L^xj'XJ I uJ $ib Lo 89 . 

<3 juIjJuAJI l jjuu'l Jcpt-o ,olji3djuulj iJL^xLo oMj ^ Cj^Suuj^ 

•3 <3 jLc ->3 4juuuju_)JI CjLqJLoJI ^ l jxjul LCJ3 4J3JLIII3 
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<_£.}! j*Jl (JjJali Clu] .\nn\l\l_illlj 


(jc. 



<b>_p <b>jjJI uvib Lo90. 

. J Ij-OlLuU L Jj^zJI (J-OlPU yl l j 5 uOJ (J'jiJI lS^j^xqJI 6_)I_)J*JI <b>_p l_S\ib 6 -lib 3 

= yJllJI s^dJI uvic t_a.i.>o.y CjXJ^jxoJI i_svi> JjsJI (obj ^ oUu-bJI 
CU 3 I 0 105 cilo 
ij^lo < b>j-3 1 50 cilo 

ii^lo cb>jj 180 dlo 
< 3 . 13 x 0 <b>_p 220 4 ji> 


T6jl_pJI <b>_p gliujl ^ib Lo91. 

buxlui i_xuxu b>_)^lo j-o bxptoJI 3 ^dl 6jl_p- <b-_p fijljj JM> ^3 
•Cl^J^^oJI JjLOJXj’3 


TJ3JX0 i_s\i> jjLuu> £3-0^00 (OJu i_Qx 592 . 

JjuxpdJI (O JlC. jjLuulp- Jxxjuuu' udJ^ < < 3 juIj_}^ 5 JI CjXJ^jxoJI jjluxidl ^3 
).i_oJUI jjluu>) jjLuaiJI JjLa^u'3 (cQjujIjuj^JI jjLuaidl) 


V J3^co 3ib Lo93. 

eriuJoljLac)3_}^5JI CxxJI J\l> ^ < »_sOlJ I 3 < diSluxJI < 3 juLjj^ 5 >JI jLgj> 3-^3 
ijjuiij u\i> jluJ^ A&^dl j>l ^Jj Jl^ 3 jluJ^ Jl£<JI uvi> OoLbJI J3^u 

OJjlJI 


1 1 (~- 1 O ,^ l r ) 94. 

g-o 6 jLc. Ilib Jcujjj 3 .cQjls-o <Lals-o uvi) jju^xc 3 I CJLO 3-0 jjljlsj 3^3 
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j*J! (JjJali ciul .\nn\l\c_Lillj 


(jc. 

• gl_p-)JI JjlolPU Cjlola-o 3 I J>jJI 



TCj^J^^coJI i_sJLc i_S_)<J uOlII CjIjIu>\JI ^ ij^DSU i_s\Jb Lo95. 

) 2) f <UjuuLuu\JI 6jLua> (1) '. i_sJj Lo glju] djuuu'sj CjIjLIp-I^ t lSjLsJI 
f QjjbdJI ^Ijiifl 9I uaJ — oJ^xx^dl j I -\i)i> 

(5) i oLaJJ I l j4j tjJLsdl Ag-<dl -- clx.3 Li^j-o (4) ; cLo^liLo^) 

4 jX 31 > CjIjLu>I- (j-u_yo Cj^ojuuloJI A^^dl <3 AcLCxo L^jjjuuu (_cdl 
f 6_)l_pJI <L>p jlu>l -- Jjlsjuju' 6)I_)J> (I) ; yvJLl Lo L5jLui>AJI 
gLojj\JI CjIjLjoI (g) Cj^jxxII lS^Juujlo (_jjj L ifl -- cLd^jCxJI CjIjLl>I) l_j( 
).j) uJj^JI gjjiuJI ! Jju ^jJLxd CjIjLu>\JI -- 


S d 1 ./~ijC g ^ib Lo96. 

l jxj CjApJ i_sd-JI u 3 bj^ 5 JI jLuJI i_j IjJojkD I 9I uJL_^g 5 JI gxpuxsJI Jjog 
^LuJI JoiJI jxC ioJlj CjljLuul ^ 3I <) j^JduuaJI l jjj) 6Jjbu>3 oJb-jx) 

• JjLxo ijJJlSZX) 


TjLx3UI>\JI l 5 Lo C)ib Lo97. 

l j4jLo3xJI CjljaJiico 


^i_qJLsJI gloj OolsCLoJI 6_phoJI oujCjuJI uij_}sj'98. 

,oj jjiJI $ib lSaJI gJuljJI (oIapojuuLj JoLaCxJI^ gljiJI oujujuJI cuJLxC 
lS^-qJ I JJLuuJI Cj^3^oJI gJouuu iiLx^ LoloJ ijCuli 

Jj^xsljb CjbaJLoJI gjux?- uJLc jLisxdl ^ib 4 jlLolsJI OAib . 4 jl 5 ju KjloJ I 
• CjXJ^^coJI 
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jjlII (_Lcali ciul .\nn\l\c_Lillj 



(jc. 


Tjl^JI (OoJqJu' ^ib Lo99. 


<Lojid ^ cU^xxa- ^^xii3- (Ouu LoJjLc. CjApu lSaJI lS^JLjlJI Agadl ij\i> jojlsjJI 
.jjulsj iujiajLoJI CjLlq 5JI gjuaa- <Lojid g-o < jiaxxll uJI uauLzajJI 
AgaJI (jjj Luj I i_jJLc ( 6-^3 (J5J) 4jLoJI i_s\i> (OaJoaJdl l j£. jjusjlJI l j5uoJ3 


• aJLol5 uvi> liuJuxA)' lisjUUI 


S(ljujLob) oIjjux>\JI - CjJ^i) ^ib LolOO. 
jjllszJ cul .OiJbJI ^ Agadl uvii L^jvb-o 6jjljJI yvi> jloJI jLudl $ib IjJb 
• J^aco ^ gj'liJI jjAoJ l jX. 


S l 5 I3 JL^j'l ^ib LolOl. 

i_sJx- 1 — qj iiJ l jx> ilj'louo clgiil gx> Jbaj'l <^juuu L uiiJ I iil\Luj\JI - 3 J3JX03 

OAjb-o 4-biij (JSuuaj' ^SjJuuuu) gliaoJ 6 Aib .^JbxLo GA^I^ 4Jb 'j-o 
• uvic AD cLulij^JI^ 


Sgj^JLo J5 uAj gjsJLo JLoJl ^ib Lol02. 
i_jvlc O^J^audl uvi> IgxdAiujujI gauju uoJI Js^-o Jbnjl ^3 
• Cj^J^^coJI (jjuuuu I LdjI jJojl . ^OjXJ I 


^(aipdJI Js^-o ^ib Lol03. 

jIjiiLuJ^JI l j-o 4jdlc <b_P JJLD3IJ <La>ouXXo dJj^JI (O^bjJI J 3^00 3 

cuJ| j Luuu) <aJb jx> 6ja^s 6jli> J\b ((OdJojuJI) li^lUl Ag^JI 

(Q^bidl ^1 Lubjl i_D3j^aJI ( jjo $ .(''^-JbJI ,jji>Aj "(OuuuLj bail 

6 jJcujuoJI 3 I 6 jJcujuuJI Cj^ 3 aco cUcLLxxII^ 4jJ\JI 
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(jc. 

• cUjIj_} 4 ^ CjJ^^co 



Jib i J^^coJ i_jv-o I JiU I l jajjbuoJI fijlj OhJLkxLo ujIujlp’ JoX.104. 

Sa^JI CU3J LjLJ I 3I 4 JljJu\JI (oIa^ujuuI 
A^pJI ,olji 3 djuul diiSLoj 1 UU.IJL&JI l jojjbuoJI J33JUJ fijlj Jojuj jLu>l JjLc 

LiJI 


T yja5 Is-oJ I fibu'JI uvi> (Q^LpoJI oLoulo (oIapojuuI dii5Lojl05. 

1 dUj g-03 .,jjublaxjl fibu'JI uvi) (QipaJI JjUO^J l j 5 LoJ 1 jOlSZJ 

IjJoJ^ 1 <ulc Cju^j^uJ I ^ Jiil (j^^j i_6 ^juj g_pJI Ag^> jhiicJI uvi> gjuoJ 
• ujliiUI ^ qJdj^sj J^oLsJ 


S uoUj^UI jLuJI gLul (OulIcuJ (O^LpuJI J^^-o l j5Loj 106. 

^jx) iiiuJos $ib Ag^JI gj'LiJI .Ag^dl fijJojj ^jjuuJ fijJauuuuJI illliib^ 

• J>jJI A^p- CjIj-o < Ajp-eJI ua.JLoJ I Jjcpu duuju 


"£jjiJI LJUjaAlll" ^ fiJjliJI ijvib Lol07. 

jjuuajJ^jJ I 3JL0 " jvjulo £lji> CjJ^^coJI Jj 3-0 lib gjuxp- (_sJi fijJouuuuJ I 

fiA^ ujujvjuu' .^j^JojJI Jjjj.3 gJouuxJI (oLi^XJ I uALuj i_SaJI Jjidb" gjuljJI 
• cLLuJI i__D3j_t±J I ^ cIiLolpJI ji>3J.3 cuS^I^JloJI l 5 _ 9 -oJ I AjuuuJI ji^j J-olS 


SjOJUliuJI "jJLLO I llJcp gljiJ "3 1 "uv-oLiJI" £jiju108. 

jl l j 5 oOJ L 5 -iJI glj>\JI 0452 J 1 ljuULob- 3I JJU-ol oj^i) gjliJI JjAQJg 

1 <jJiLoJI fifijjdb lJuJL^uJI (j\i> Oj^jliJI bJuJaJ^i) ij\i> 1 jjis-o CIjld^J (jjibui 
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jjlII (JjJali ciul 


• 6 AAlPoo 6 _)l_p- <b>jA ^LC- LqJj I 33 bd (J 3 -> 



^l^JLo (jXjiUI 3-k L03 l j-o 4x3 JLxuo (_s\ib lo t dJjLsdl jl^oJll 09 . 
dJjLsdl aI^oJI ^ UbjjLC.3 QjaSuo^j < jJjLo (OJl^ojuju diiLbJI J^Jb- JJ^-oLib 
1 CjLqJJI Jj^ou uJj &J3AJ LjuL _)^5 Jjsj JjsJI (OA 3 ujuju djJlx 
• djloJJI lisJlUl uJj uv-jl-iju^s 1 CjLqJUI diulo uJ| io-Jo 


T'jjljJI" jju'b' ^ib Lol 10. 

JjAzJI (olbj^ jg-lolj. ibjiLoJI 6jlpdl < j Ijxxjuuu L j LgliiLb LoAiX 
gi^jLoJI j-cxsJI Jouuj^Xo jjuxxiij ^ib 1 dJJjJ clpuJu^ .jLjl^JAJI u\i> IjoJuuu 
• JjazJI (oLbj uLuLxJ 33 bdu (_sd-ll Oslqj^xJI 6jl_>^JI <b>_p i_jxuuj J^^coJU 


ToaLj dJ L J^jxo ^ib Lo 1 1 1 • 

Ji I CjXJ^^coJI uJI iJjA^j GA^b dJbj-o uJLc 6 _)^Sj^d 3 J 3 A 2 J dJL 

Ix-^juju _)jb\jl dj LojuJouJ I ./ 20-5 _^pdl Joc> (oaLij) gi)j 3 ! (dJL) 
6 Alij dJL 

1 cl^JI i_qju5j' d^doJ\J dJ^i) 240 3 I 230 uJ] dJ^i) 208 6 Alij Jxxjuaj '3 
dj liLuJouill dJ^i) 277 uOb- 240 3 dJ 3 i) 120 1 10 6 AL 1 J 3 

dax> gjuxo- ^ djbpuxJI (_sviujA2aJ I 3 dloAill ioLkub < 6 cLb\JI 

(jx> 3 x 1 ^ (_sd> (_sdb &Mxl (j/bjsJI 4 jud 3 iJI dj liuaJoaJ I AjAlsJI a^> 3 J 
• djj-03 (Jol 3 I jLp’XJI 

dJ^o uJLc 3 1 cij A jlJLqJJ I <jdxiu*jLaJI A^pJI djld dj^3^uxJI GaLij dJL 
3I 240 i djJ3i> 120 lS3Juujlo uJIaju\JI dxiJ3idl g-o 1 gjj3J J3JX0 GA^b 
(_j\ q a .48 3 1 3 2 ( 24 , 16 , di I 30 12 l j - o ‘J^LUI d 1 v I3 o 1 13 , 480 
(j^jjbcoJI (j33juu 6 j I j 10000 (jJI 50 jx Lo gsljjij- (obto-l y\i> 63^3x0 
CL13 J LjU I 3 dJulAjuXJb d^SJLuaJI (Oju . I AiiJ I (jjujbuxJI (j33juj G3I3 (_s\-olAiiJI 
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ioLixoJI «__j Uol 5 \J I ^ 6jLaLuj\JI .uO'ljJI J3JP00J I uiJ Jl^Is JjlSuuuuJ I20 
6_}jb l j-o gjJoJ 9 1 A^JI (jx> 6 jjlsji^d CjLjlo 5 i_olubJ Lo]^ < g3j_kxo3 


TJj£. J 3-210 l j x. u aJliu jjj-ai lilL J^^-o lJuS112. 

<UjljJj\JI Jj£XD g-O < Jj£. lg.SZ.JUjirxj' (OJLl <XS2S>1 < dlL 

(O^iLi loJdLc. Ibib yvi> gju^xoJI l^Jbuuu ,0X13 1 cU^jLjlJI^ 

jjulsJ lS^JLjiJI ijJI u-ujLuj^JI ^ib 1 <3jl$j Jojjj gi>3o u\i> ^X^ujuuloJI 

IjJb ji>3J.s .uO'ljJI Jolpu uodl lilliJ uOUj^SJI J^^uJI ^youL^x > 
X2J (qJ .gi>ljJI dJLU <Loj\Io iouuu g-Uol l5aJI A$<dl JSji^dI gJU^-iL^xXj I 
-^jX 3 l 52 _uJ I LgjubiSiJ go Joojjj' LoS Oj^j L jLI I3 < 4 juIjJuAJI CilisJUl c^jao 


T3 jjjajJ ijO'I jJI J^PtoJI ilIL Jcpco l jjj ^jiJI 3ib Lo 1 13. 

6J Li j 3I illLJ L ao cli^jlJJI^ cLuIjJj\JI JooJp' LoJJlC < &Ucl jjuuuI laf>3 
uoIjJuAJI l jju JL^j\JI jb b| .yjljJI J^^coJI 24 ji^xj J^^coJ I 1 A^J I 
■ •aJjaJI lab uAUj fiJ 1 1 fill (oJ b>jsJLo l 5 sJIjLJI 3 


^Ib bloJ114. 

gjb> cLuJ^iJI ^jpu^uJ <aJLs2i> 3 oJolujuu <UjujJ 3 JjuaiJ - dlb 

c yxJD JolSuJ <3ju 3 _)JibJ \J I 3 -OjuljJ^bJI CjIaS2oJI fiJjQjuDJ fiJ . <UjuJ LiU I 

jLjuJI Xibljuol LoJJlC. .l>ouuj\JI <j/bjsJI cull^iJI i^^juuJLO g^oLuuuJI 

1 / 10 ^ jabl 6 jLc -- OjjDSdzla 3 1 lx> <3 jJIc 3 jIj-oJuujIj 

• &3jjJI CjIahoJI 6cLab j3-i JolSzj i_ 03 juJ 3 


Ag^JI Xlb 0\J3^caJI ibiljuuJI jj^jJU I^oIjJujuuI JjLSiiu' lilL jblojllS. 
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djlA^JI 6 Jib (oIjlPOjuuI l j 5 uoj ( dJjsdl dj^J^^toJI^ b>jsJLo ^juu'I^ djuuJj 

6cLuO \l I3 1 6jJoojuaJI dJUj u\i) Loj <jdx6j*juxJI A^JI iJoJLuuJI jjl^J i_sJI 
1 16i 12 ,jdx6JdLoJI A4<JI oJ-buj uviJI OliLuJodJI j-o libj^i. 3 1 < jjI^jJI 
.(OiXoLaaJI CU3 J LjlJ I &jib g-o £Qi> Loj < gLu\JI dj-l^i 48 ^132 , 24 
6j Jji 3-Lji 5 ^ib OJib ^-aj.i.i^nJg Jjx. J3-XC03 ^-^3 Jjl^ouu'^ 

•3 dj^J^^toJI 



7 oLqJLJI 4 5 cj\J^xoJI 6 j> Li j dJL ljLoJ116. 

2 cU^jUJI^ <3 jjIjJu\JI >— 6 1J I OjLij g-o 2 dJL dj^J^^co 4 s 2 jjI Jju^j^j l j5uoj 
djJ^i) cUXJ^iJI ^ jil^ JJlC (Oj-iiuJ <LqJX 3 oo ^gjJo udLoj djLoJUl 

M . dj L ojuJp.iJ I l j-o iajuul^ cic^/x^oJ <3-ojMJI ij^j^oJI ji>3J I Jib 3 .J jju-oI 

.JJUiiJjiicO l jJULQJjJcU \LnXo b>JJ2JLO l jJUU'l ^1 \JI l j5uOJ 


S uvjUj^UI jLudl jljiiJuujI Jcpco JjisiJ dJL j-63 juj 117. 
gu'LiJI .Jo> u3L_^g5JI jLudl obljuol jIjiiLuul <3julj dj^J^^to ubc^uu 

JlQj^JI yIS lj] .J^jJI J^j> l j-o ^-Qj-log uO'ljJI J^^coJI l j-o J^j*JI 

• <UjujuLJI L >uiuj LbjJ >-61130 ' J^jsJI gj'LiJI ,oj < uaJl3u JboJI 


dJ L (jX> LgJLajuij' l j5uoj udJ I <3-1 I g^j t-sJi- £> t_5 I dJ LiJb Jib 118. 

JjLsziu' 

dJpco JLol^-\JI dJJj i_s\i> Loj t gi>ljJI dJL odUo uJi^ Jj>3J J 
-dJb>j^oJI < 3 jMj 3 1 


jLjuJI Js^OO Jjl.S?.6j dJLJ l j5u°j l-OJLj ( ijO'ljJI J^^ooJI libjLdiclj 1 19. 
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I dJL^ 3-1x5 yjL^gUI 

ioLiXoJI A^JI l j-0 6jXSu^3 4 JLo 5 — X-OluD^ JlQ?JI (jjO ^.QjJog (_s^b OAib 

JLjLoJI (Jjujuj (_jJx. .dJUj5 <iJjliLoJI isUrJI 6jJx> { jjo 6 jjlsji^d 4jlo5 
22 4i>Lxb] ( ouu u^jdl 4iLijJaJI ojJb (Jjlo i_s^> J^^coJI UL^xxo jl5 lj| 1 
• <buJu oJ^i) 230 gj'lxJI 1 ltvjjLujI cJ^i) 208 ^Jl oJ^i) 

l_sJLl lo5 Ijvj'ljjl J^^cojl JJU-ol oJ^i) 3!^ l_jluX?J 1 JlxoJI 1-iib (oIJl^UjuuIj 


1000 / (li^jllJI jjjLsdl gjlxJI jxx-o I cJ^i)) = jxx-o I 

S^6 = 9.58 1000 / (jjlJ 41.67 j^bJIV 230) jjuJ dxJ<^ $1x5- 

jju-oI CjJ3i> 


Cjl^ 3 !^ 4JL=> j^oJ I JjlolPu' jjllo\JI 0\Jj' 3 &A?l 3 4JL?j-o i_s\ib i_qx5120. 
S l_J Lux? Jjux?j‘3 jjlxo I 

dx^ / (1000 jjjlaJI jxxol dx^ 3 ^) = 6 Jl?I 3 <ol?jx5 jjlxo^JI 
lHJ 1 .73 ijjJc)i>) / 1000 jujLsJI jjlloI dx^ 3 !^) = jjlxo \J I <il?j-o 
1000 / (qjJ jJLLo I XjJ3i>) — 3jL?J-0 jjlxo I oJ3i> 3 JL 4 S Jl?^ 

1000 / (1.73 jjju ^ jjlxoI cJ3i>) = jjlxo I djJ3i> 3JL5 cU'\Jj' 4JL?j-oJI 


T3 eil?j-oJI Cj\J 3 ?xoJI cLoJojI tjvlc I^-oIjl?xujI Jxsiu dlL 1 j 5 uoj 121. 
(oJcu cJ^^jujlj i_xc.3luxj' CjIjl ?3 6 Jl?I 3 <il?jx5 uJLc. 3I 1 jjujI -d5j3 
Ijjb 6jJoljLoJI (J?lj-0 dj\lj l j-0 (OuuJLO (_sJI ^3^>_)J I -- ixJlxJI <il?jxxJI 
JuOJLSJ idujjuijl 3 - <U?JX> (jvi) xjljL?3_ll (jO 3AC3 I^-oIJlPUJUJ^J . 23J LxSJ I 

<ol?jxdl - 4 - 3 ^jsJI jl5 lj| .(jo^sdl Jou> uvi> lL)\Luj\JI ^ 3JlC uJb 
3-3 (jojhJI jl5 Ijl .xj\J3?-oJI iL)3JLbuo isxoJ dlL cU'Mj' ,oj . i_5 13 dlLuj 
i_sJ| <t?L? LLHJL&3 lLILj I 0L&3 < (ji>3Xo jx£. 6Jjbxo) i_S I3 lLULuj cdbjxxJI _ 

• xj\J3JxoJI 6 jLi j 
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4-3 cUp-j^oJI jjf) lo y yvi> ^jJujuuloJI diXJ^^oJI dlb jjjjzj u^aii j^IZZ. 
SLiJj jjl^jJI dlMjuul 3 3 edL^j^o lsI^ i_lI XLuu X l I l jx> jjl^i 

JLoj\JI j_lj5ZJ dJ Lj (oljdojuul " (_5 13 '' dlMj i_sJx. — 

6 jJlqJI ji> 3 J \l l 5 I 3 JLsJ'MJ llJjJI 3 dJULuuJI - 4 jju^xo uJLc. Joiio 

dULuuJI u\i) Ijjj^Io ljujuuu jjl^JLo jjlC oIjLjuJI i_j Lszjuluj \J 4jii>l5 <3jJbdl 

-dJJLuuJI 4 - Ju.b^oJI 


TI&J JLdj^JI Jisiu iilL 'oalao lib' CjuujuJ liloJ123. 

LaJ-i JL^jl 3 I "lils" _}Jllo I dJ^i 3 JLS ^ jjlSI aoLlo mIIoJu JJuuaJI IjJb 
jjlSI clilaaJI lib JLaJ\JI .glj>lJI uvlc OJlPcj J^^aJI eUbjxi^ < 

• J^I>o d\Jj i_jvlc dll LuoJ'Xl I ^ L&jic uJj LuIjj^ Jil^ OoJ5j' 

Jjusid dJ Lj cuiu5 1 Jsjsu jl dlbuoj ds_bl24. 

Jjip- cuiu^ jl 6 Jl ?-3 JS gx> JL^j'MJ uoLuJI (OuujjJI (OJiLi^ 

• gJoiLoJI liib (j\i> L^juaiu JculjlJI &jjb ^1 LaS ,<iJjliLaJI di\JLnj'l 

- jjjJLib i_ 5 \lc dXJc^uJI JjLSjuUU (OJu. OSiiO ill L jjjjib " 60 l j5uOjl25. 
^50 

Joioi) J-asj' ^1 u^sjJU Jisiu dJ L j jjjiib _ 60 , jib^ (jx> '^IujuAJI' oujuuu 

- 50 gjuu^J dli^ .jjjjiib 50 (JjuuJ^ i JjjJLib 60 dXJ^^coJI 

- jJjjdb 60 (J-asj i dJJ i> g-03 idi^juj jjjaib 

lo5 MjlOulo gJL^xoJI ^ L^JbuJu fij udJI dXJ^jsudl Jjisid dJ Lj I iloJ 126. 
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(jc. 



^•iLrxlo Ajjlj CjXJ^^CO JjJi Lo (jJJl^ i CjXJ^^CoJI Jj£- 

doJji3co ^jJo udloJ Jju^D^j' l j5uoj JjisiJ lilL b>jsJLo - 4 qjuloJ 


fiJJSu Ale ^JJujuuloJU ( j 5 uOJ. .A^JI Cilu 5 jj' ^ 30I3 JJlC (OJ-iiiiJ 

• gjpu^xJI JLsJlU JjL<Di)l JjJj*j uvi> uoLjj^UI jludl Obl-Lol 


uvic jg-loj uodl oJjsJI CjU^ji^xIJI J^^CO JJLLO I 3!^ 3 ib ljloJ 127 . 

SjJLLoI oJ^i) yO'ljJI J<pt-oJI CjU^j^oJI ^ \JjJ 
liii>3 cb\JI jLgJo^J ^b-^J ^>0 i_J3lbuo < Jjr. J3JX0 (.sdc l j^uiu 

CjIuSjJ iuloJ' jlo 1 uo'ljJI J^^coJI libjLiclj ( dJLb uJI <b>Lb\Jlj .bUjJ 

(OJu .^b-^J udc cLojLqJ uJLxC. jjic libJI i_jod I3 OjjJ^iJI ^ <bJji 3 co 
• 6 Ap- 3 JS go < OollitoJI O^JLaJ\JI <Lojli> t JJu^xJI JoJoicoJI (jJjqjJdJ 


cijjliLo cto^LuJI uvic IjJq> J5uuuj uJbJI Cj^J^^coJI JjLsiu iilL M1Z 8 . 
S^AJiuJI <bj'b go 

208 JjLo 1 gJLo L-jub Jjo A^<JI jjulsj' Joiii) CjXJ^^coJI Jasiu dlli 
.cLoMjuoJI i_svlc IjJq> JjLaJ \J 6 Ji Li jJ I OAib 240 ls 0 l> 

,obol jjulsJ ( gj^JLoJI CjXJ^^coJI CjslLjd 1 iiJaliLi' <3jub Cj^J^jxo 

ub 240 uJj? 480 JlloJI Jjujuj i_$vlc < J» 4 <JI ^ _>jSI 
<jOjI uJ| 480 ^ 3^1 ^1 ^jSuOuoJI ^3 i biiJI j5jjj bjup- (oLbj 
1 l_jjjuoJI Ij^gJ .glj^XJI u\i> 3 ib CjJ 3 i> 240 jl oLs 2 i) 3 jdl loJJLc. gJi I 3 J I 
.^JaiolJI cLj'b Cj\J3^co Jobi) (jbbs.SHoJI ^ 6 .103^11 uvJb ibLapJI u^2-uj 


^JjsJI 0^32003 jjjsj bib Cj3j^xII lS3-Luulo ^ L_o.JLji 3 J >bu 5129 . 
lc3JJb jj&l j 35 juuj 1 <iju'b Ci\J3^co Jj^aJu' La 5 1 Ci\J3^coJI JjLsbu' iilL 
y] JL03 .Ojuaiu go (JoLalJI uJLc. 6jjli) J-iLs2J iJjaJI J3^oo ^ 

1 6jLi j dlL J3^ooJI ^ LiJuuaj> jaSI j35j' jl l_i<u J3^co <aJjsJI 
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jjlI! bjJali cLu! 



(jc. 

Sib 1 JULoJI Jjujuj uJLc. I dds^uxJI ^ Ic^JJb jlds la^o 
dB.50 ^kVA 75 S KVA 35dB 10 


iJ^ljLo Jj£. Js^co Js^co JjiaiJs ilIL ^ cijj liLo uiuJKlJI i_qjJ130. 

TLgjuaiu 

g-o clijliLo X 75 jbo\Jlc) 1 CiLJLbJI 6 jIiJ db (oJolsz-oJ iujaiJlj 
• gjjuJoaJI (jjuiu ^ <aJjsJI Js^to (oIjl^ujuuI 


SJcpco Jasiu dIU gii^JLoJI j-olsJI sib Lol31. 
i_£bdl £sdl L >uiiJ JoajixJlj gi^si/dl j-ohJI Jouuj^Jlo^ dds^caJI OjIiJ dlb 
• i5pdl Cj\Js^oJI 


Jib .*julj 0 ^ 3^03 Ci\Js^oJI CuuJu LoJb ^sSj ->Kj JxsiJ dL132. 
^<3jub OXJ^t-o ^Iji3djujlj ^lojuju (u^ju l5|) cLjuLjj^JI cUdJo^JI jsjlii 
olbJLujJI^ gjuxp- cLoMjuj ^ 1$j i_DjIs2^o3 I A? isdljuu <Lulj 
600 cLu'lj CjXJ^^co" < 4-450 ojloJI N.E.C. ^J] g^jJI djbuoj. 4 juuuLlqJI 
Jolji>\JI Jju^dLqj (I) Aidl •g^>o js-djuLo lod ( " Jiil 3 I < 4jlouuu\JI < Cd^i) 

i_sJolSJ (i_j) Aid 1^ 1 uO'ljJI Js^uxJI udc Jsj^xpJJ iJbdl <0jla_dl ^s> 

Jxsiu did yO'ljJI Js^coJI Libj I oJlsaLj \LzALo ^s^j Jj-sd I dds^co Jbco 
.gjxxkxdl 


Sib Lo 1 (jjljJI Js^oJI libjlilc.lj Jju^sj Js^-o Jxsiu dli LoAJLc133. 
Jjlo 1 iijbdl ^ss^ 4 jloIs jl-fidl i>° uJLdl Cjj.s-»^uJ I AjApuJ clj^dl 

gJolsii 3 I CjLoLoui^xJI 

cuLolpJI (jvi> Joljidl JApu CjLbaj\JJ 4 JU 1 J 03 JI c 'x<dJI 4-450 6 jLoJI 
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jsd! JjJali du] Ajdl\c_adlj 


(jc. 

cLuJo^JI < 0 jbdJI" : yJLJI s^dJI uvlc Jjj 4jli> .4ju'b O^J^^uxU cuJbJI 

Jiil 3 I 1 4jlouuj\JI 1 oJ^i) 600 iLu'lj -- 4-450 oUbduMJ 

600 LsO'ljJI J^^coJI J5 4 jLol?- i_JLPU^g .cioJ L pJ I cuLolpJI i_s\i) Jolji>\JI) 1( 
iLuJjuJ OujLoJI iijbJI 6JlP- i_jvlc jl^p- ^ Ji>l 3 I ( 4jlouuj\I I 

JJX- jLg^JI l-iib (OUuiij' (OJU l-O^JUJ .I 4 J (JJliLujI \J JbolJI J5 g-O 

4 J 3 >ol^ CjM>JuoJI ^ oLoJI u\i> 125 ljJLc Jjjj \J 3 I oJ^IjJLo 

jL^> u\i> Jolji>\JI J 3 <u \J -uO'ljJI J^puxJMJ uJWI i-iuJL^3aJI u\i> 4lol5 

• cb-_}52jLoJI 4 JL 135 J g-o tUjuaJLuu yvi> LgjJL^jj' (OJu uJbJI 

3 I _)+loI 9 yJlftllJI J 3 JX 0 JU yJbJI uijuLoaJI JL?oAJI ! cLuuuuliI 
3 I (Jjuii) (OJuiuJI jLlS-O g-O jLlXJI lAib l j -0 4jloJI 125 3 _>i5l 

1(3 q.ju ^>3 JaiLoJI ijJLc.1 lSsjuujlo pjjsu$ < jjI^J gJo l^ii JjAhxJJ JjLo jjl t 
Jiil ijJbdl L^uJu^aJI Jlio] JjLc. .I^j 23-ouujloJI LujJ £>oJI ud> 
Jjjj' )} ic^a^co (j\i> 3 I i_sJbJI lJuJL^xIJI (j\i> Jolji>\JI jLgj> < jju-oI 9 ^j-o 

• 2 -ouuJU <3jJbdl CjM>JuoJI Jjo iLoJI uvi> 167 ljvIc 

JiL> JJl^u' 3 - uO’ljJI J^^coJI Ubjludj clL^xlo - cLuIajloJI J3^U3 (i_j( 

• "isziuj-o Ag-<dl (oIJl^ojuuMJ iju'lj Jj^uj lo5 1 CiXJ^^uJI 

120 1 joiij BKN4EA <JjJj ikVA 1 jjJlqj 3 ^ ■ JLjLoJI Jjujuj 

libjLlclj \LlzdJlo jl c(J 24 x 12 uOl?- 240 x 
JLaj'\JI jJLc ib»_}X) i_jJLc 230 208 g^J uO'ljJI 

3 JL 5 Cju^j^xLJI 6jIjJ (OJu t i_aJLbJI lAib uO'ljJI LibjLuX.lj 

^ib l_kit >3 .9580 l jjuLobidl 3 I < jju-ol CaJ^i) 3-1x5 9.58 ^1 jju-ol CjJ 3 i> 

,ol^3 jjllo \l I aLol5 aJ 3 xx^- CjM>Juo AjJlPoJ L^IjlPOjuuXJ CjU 3 aOiLll 

• 4 ^ 30 x 11 3 1 xliLolouuoJI Loj 1 uJL^dl JojiLoJI ^jLolP’ jl^ l j-o iLLiLoJI 
208 1 jjllo I 46 — JJLLol x!jJ3i) 9580 — JjLOlPU' Cj\1>-Lo (J-ol5 JJLLO \l I 
• oJ 3 i> 

JojiuxJI ijlcx^ j L ^>3 < jjllo \l I 9 ^ ja5l 3 ib uJbJI 4JLol5 i] 3 ax?- LoJjLc. 
, nonadjustable ololcx^xJI 3 1 6 jLu 5 JI 6ilsz 3^3 — yJbJI 
cU 3 -ol^- x!jy3j^3oJI ^ cjxoJI ^s> 125 ^Jl Jj^oJ jl uJbJI Cu^jizajd I 
• uJLpJI uO'ljJI J 3 ^coJI CjM^XoJI l j-o <ilol5 
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jad! (JjJali (-ilul .\nn\l\c_Llllj 



(jc. 


= X 125 X jjlxoI 46 = c^IjjLoJI JM> j Lg^tJU uJbdl Cju^j^jJI .jjjuiSLo 


•>jlu>\JI 57.5 

(oIjlPOjuuLj 2-ouuju i cLuLuul (I) 4-450 6 JL 0 JI 3 1 4 juLj_)^ 5 JI cuJlJo^JI j^jLo 
^ib IjJb .i_sJbdl blji>\JI jLg^JI lS^Jujjlo jju-o\JI CjIjlP’ (JoiLoJI uJbl 
N.E.C.^ 240-6 6 jLoJI uvi> 

•jjixol 60 = 6jjb 3 1 CjLoLou^JI gbfHxJI ps-c? .,jjul51o 


cLolqJI .bid I J^liuJ l j5uoj t-a.1^3 jjlsJlI I gLcjl ^ib Lol34. 

ill_pco (ollcuJI (jx> CiLiiol^xJI^ ^^oljjoJI bi* i_jJLc J^^dJI i_jujuuu ^jjLszJI 
liiJj uvlc. O3UC3 .g_lo l_9-oJI J-O (jjJJodu gj.g-b.Qlo S-UUJUU' ^1 ^jSuOJ <j£)ljiSAJI 

gjJbJI <jJbj 6j^>lj 1 cLuJ^dl guuliudl obejJ pjuujDJ pJ 1 
6jb] (olbj ^ \Jjj gjjJbJI uvlc JjJU 1 JlSj ^ jbjuuuuuj\JI gjjJLaJI 
1 1000 jjl^ I 6c)_)jJI ^jjLszJI l j 5 uOJ laS .gjjJbJI Jjl^-oJI 

,cui> I -J$CjjO jjl t £lbiij\JI i_jujuj A£<dl JM> ^ dJUj (j£. pzxjj 
Gjliujuu^JI JM> ^j-o 4 jJbdl 5 j. 6 .bJI -UiLi <jolidl guJb uJI OoLbj J^lixo 
• gLcjl jlsJ- uJldL Jjjj.3 < uOljixIujXJI cU^jLz 3 > ^ 


yxC. gjJLbl bidl (Jx-liuxJ l j 5 i-oj i_iu 5135 . 
y\i> dJj cLobJI ^ &lpdl JJuoJ < bi> iJIj Lj I jJouuo XJ I uajuaiuJ Ij-bj 

•Jj^-olib bi>- ,Jc.liu> (oIjl^ojuuI JM> ^ <jjuxPioJI loJdLc. guJbxJI gjJbJI 


Tg^juuu' Julius Jj 3 - 0 lib bi> dlLiJb 3 l 36 . 

gOi>lJb g-o gjjuuj Luj\J I JI30JI jLu>l gjjLisJI ljJ| <2lb 

-b> (-O^jbxJI J_b uvi> gJjuuu' Jj^-olib bi 3 - CjM^Ulo i_£> 3 juu < JjLodl 
< gjjJbJI gjuu^l ^Lbj uJb uJs-b J 5 uiu CjlpJI JJLo- GjLbJI (OibiSio 
-gjjjbJI J\l> i-o^j-bJI i^v^xol uvi^ - Cilj^aoJI <^jos*jo 
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j*J! ciul .\nn\l\c_Lillj 


(jc. 



S dL (joLiJI dJ_pcoJI yxC 4 JU 0 I (Ji-lito Jj gx> Lib Jo> iiJljL&3l37. 

uvj>3-oJI jjjsj'3 1 <j£ 5 jiiJI gljb”)! 6 JjJlPu' Jjlc 1 JotiJI CiXicliu) <*J><yjJ 

(jp-XJ Cjlc^ JjJLqj (O-Li .gl_p-\JI jjI^jJI cUa>l i_jjjuuu Jjuui> LjlLolC. cLniJI^ 
20 (jjj 10 cUjujuu oljLuuaJJ cuJL^juuuJI 6j[pdl Cib>_p < 

,cUiii)|^lJ| CjljLudl 6 jju' 3 gliujl ^ <j1xsj <iJlj\J Ij-lbJ oljLuuuJI 2420X3 


T6jl_pJI JjJjJ cbJLao JobJI O^icliLoJI i_qjl}138. 

JoiJI l.i$J uOIjjloJI jIljOI^ (OJLou^xj i_jvlc cLob> <3iu iOJ (oloi&XJI jSji JlO^ 

dUj os\i> Ioj Jjlo\JI JjlsjuuIJI Ciljjuo g-o CiXlclXo gjLiuJI .gJuLoJI 
Jj 3 - 0 lib i_6^juj .jjLuabJI (jXLobul^ <LXxoidLoJI Gjlpdl ilib>_p gliujl 
uJj\JI -LxJI u3^. i_s\i> Ojlpdl JjJaj '3 6cLq5j J-osj CjM^Llo 

.sJLoJJ 


^ i_svJii> I^JuJ I O^juudJI JjJiij' JobJI l j5uoj uiu5139. 

(ol-iiujuulj. l 3juullLo Hj^juuu uvic l 5 s J bd <uJbdl oJab-MJI UO3-0JI J3J0JI 
u\i> J Asad I uJI ijJLpJI 30AJ (jjo ApJI dii 5 uoj Aj^aslib Ja> Jx.liu 5 

3 X 13 uv^adl i_jujiij' ( 0 X 3 < 633 jJ I <uJbdl JaJiu pjj_- <joljii\JI iil_pco 
uJI l^jXaiibd (Ouu Lo OjJbJI Oj^juju' .^ju-iliLo Hj^juuu (jjo JjJLojJ I 

Xg^JI l-jujuju ^1 LXxjI 3jJbJI <\j$£u ^juuLjLLo AjAjuuJI l j5u oj :/ 30 

cuJbJI ■a.i.oi) I 3 d I gliujls ( 0 -° uA> -(oLbaJI 4 j$juluJ 

l j-0 (J^Cjadl " J Ju^JUU ( IjjJ^Ji) OUJUJU * ,j£dj-6dl ill _pW3 I^QJUUJ uXJI 

JaloJ (OJu i_jJ LaJ L3 ( uJbdl jvoJLc osJ-C jJouuuju (JcUlo OoLbl .A^pdl 

• I 3 IJ I &3juuuJI A^<JI 
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Joidl dj\lcliuxJI Aj^-olib 6±luO£> <uJb> i_sdc 6 jAqJI lS^Juujlo ^ib Lol40. 

^jJ 

6_)jb iJbJI ub^jJoJI JJo u^o J^ouzdJ I Aj^-olib Joi> CjM^Llo l j5uoj 

djlAa/xJI [^s> ^Lqjuujl^- jljubl CiLibuol ^ AxJb < 6jju^ii) <3 juIj_}^5 
lSjsjvdJI ^ uajliJ uvic cLuIjj^S 6jjb uvi> .cLu^jJiSJ^JI 

6jo3- <LO 4 jUujLuu\JI ttSZJjUJLO A52J uJbdl l_sd> Jol_}i)\JI IJJO ApJJ 

jjl^J J^-ou^xJI ^ <3i>bdl CjXJ^jxoJI _)Li>l s fijjajjoJ iszjuul^ 
J^liio (OljloulOoJ 4ja<uJI 6J Jb i IdJoJ oIAjuJolLIXLI 6jju^ii 

•Jo> 



Tjl_p-\JI JcniJI Julius jJ 3^0 lib JcniJI ^ apJI l j5uoj i_qjl5141. 

jl^> (ol-iiujuulj dlb^ 1 cLou^dLsJI uJI jjjJLoJI jLuJI Jj<po' Jas^oJI LoJS 

.OJlpu i_£uii3d OjlLolC jli) 1 QjuJbco j l_>i> Jjlo < 4ji_bidl jjs~ 

0-° uvib (j^-Q.i.uJ I JAC. .uv^-^oJI A£<dl uvi> <b>_p i_s^ 4<uIiJl3 

•jA2-oJI (J\i> ,JJuJbtO jlji (jjO JAC.C) JAC (jjO 

i jl_p-\JI 0-° iojMJI uJljiujuu\JI bi?- jjLO^jd JoiJI OXicliu) (OApujuju 

• OIas-oJI Jjlsjuju' uJb liLuu jj^j jl l j5uoj 


TljlllJ cUiu^lj' dbkliuJI / cJjJLoJI I-QJLsJI yvjb Lol42. 

bj Ij^juuj jj IjJ' g-o j^juuSLszJI ((03 j) l jJux^baJI ijJdju <jb>_}sJI t_S_}| A63 

4qJ5jJI bjuLP- ^ aJLai) jJl 5I Cjb_pco jSj^dI uvi> < Cuhj OC-juJI <3jJLc. 

^ib i_bbl bibjjj' ijvi) Cj Lao l^lJ I 6 A Li j gx> .J^^aJI <icjuj 

^ objjiJI uJLc ( JjauJI _>ju5j £juul &a$J 

•jjjjLib 20000 ^Jl 10000 

CjLoLuulo >aJ| b) LJLd Cjb_pcoJl 3 Cib_pco 

Cjb_ptxJI tj\i) ,a5i^dJI (OJU lo 6 j1a- 3 < ,oLsJ\JI 3 I ^LqjlolSzJI j b \l I jis^J . 6 jjuS 
dJ_puxJl 3 g 2 > I aJ I l jju cIoLujuJI jli> ( ilDjJ ci^uJu^ .^JcmuaJI (_sJLc 
l j5uaJ3 ( CjLuJI OliijuJoaJI ^^ASij uvi> .iAjIjLujuJI Jl^-bl ibsJo 
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(_£.}! jslI! (JjAali dill Almll\( iilli 


(jc. 

. l j 5 uOJ \J djuuluUO” lil_pCO JJLSllo JJ_)j' l j 5 Jc) djUujliiJI djjuJI J-OOU OljLuuaJU 
• dJj^oJI (_yJ| 4L3J0 c UJLoj JI3J0I lSj^I 63-0 gjliiJI OAib 

lS^ji^XqJI ioluULoJI j^iuLuU JJLS-Lo JJ_)j' Cj I 5 _puj uvJ2juOuO (oJciSZ-O 

J^juJolL) I CjLj^szj^d CjLuo^jJI 6Aib lilpJ .1LI3OC0JI3 ( a^j'l A 52 ^o ^^53 1 
• I4I0 _)iu> CjIjLuuoJI ibLi) JI3J0I 6jLij uJliJlj^ 1 

jl 4 jlo L o \l I jbJI Agodl oLbaj qud$jo 3^ la 5 [jllp / uJjJLoJI i^alsdl 
63-0 liJpuxJI i_jJ| 6jJ l_vJ I u\i> l 5^3J OJJh Jiujal uJ] jiujuJI 

1 djii>b 6jli) i_s\Jb Cj^Lud^^oJI loJJLc . "(jjubJsij dj>3-o'' 0103 lSj^I 

lSjI Louo JLqJJ CJLO3JI CjLjjLlo jjl 5 LqJlJU CLO3JI3 < _)Jl 5 I 3I loAi) 20 6jLc 3 
AgoJI ^ IjJUlS CjA^JUJ 3 .djJb 1 uvlc iJLsdl dXjujJ I3 'cLojUI ^b’3-o' uJj 

l_qJ JjuoiJ^ < CjJ3i) 600 cudojMJ ^3x1 2100 ^jjj Jj^xj jjlo LuloJ I 
• douD ^jvib Cjl 5 _pcoJI 

iJbJI l j4J g-oou i CiljLuuaJI clojJLo djuioJI i djiiuoJ (Jclius 

Jcuj' J5uuju ^1 ^lilo Os2juuJI 6 jjb Jjlj Jo 3 - J^Ulo JJjxoJI jLuJI ^ Aou 
Jasz-o cLIojI l j£. dJ_pcoJU djloodl JJD3J3 .gjuJjx) jJyoJ <jO>loAul3 < 

• CiljljuuaJI Cilbuxo yvii iliAod u'-ill 633 jJ I Agodl Jjiiij'3 A^<dl 6jlij 

didfxJ ^ \Jjl1o y£\ 3 A JclitaJI d^iuoJ IjlJuJ / uJjJLoJI ua.isd I didfxJ 
•,o3J djJbdl J>b 3I < CiljLuuaJI 3I30U daji^p' 0^-049 J-kb^oJI 



OliLuJcuJI uJjJLoJI t _6.i.s?JI / (jOlsj yvib lol43. 
uJjJLoJI i_oJLsdl / Aj^lib j^cx_z>XJ I ^JUlJLoJI dJLaJLjj Loluoo>- iAjux-ou/O 
dJiloj JI3J0L / CjIjLuluJI ill_pto OlixjuJaaJU QjsujoJ IjLuJ CiUclixo 
(Ouu LoJb .(30^13 LoAO 20 3^ dJ3^oJI JjIIJI J3J0 6jLc. Cjuu?) d I1 3 lo 

J-qjuju' dJLP-j3-oJ oliLuJoJ .dl3JxoJl3 3JL2JL0 11)3^0 Cjlxsj JJ3J ^3 Cjuuju' 
• OqjlolsJI 3 Lj\J I 3 3JUUJ ,0-1^3 1 glju^l dJuLoiX. Jo 3.1 o> 


cbl I3LL1J / uJjJLoJI iJiJLsJI " \J I lojlLoJI'' uvO'j3^J 3ib Lol44. 
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(jc. 

S<iiSL>^xi Ji^liLo 

l jju gxxpJI jJuii) IjlijJ C\Icliuo pJjjLoJI C-i-g-l I / j-o^>-\JI ljuJLoJI oJLujiJjuj 
Loo) i cuiu^DoJI Ja5uuoll cto^liLoJI^ clajuaJI i <jipijj?uJJ 4 ojujIjLoJI fOJLiiJI 
.(O^j ppcjxxJI J 4 pJI po 63 J jJ I tUlJ^iJI^ lj Li-j-i / pJjjLoJI CusJI po JJiLi 
4ii)JoJI cloid^lJI Jlflj' ijl 4jjLjj po / 3 clo^LiLo Jclao pulp uJI Ijib 

• dJjj^oJI 6 Ip pi> 6_)ju5 6jLij3 1 oljLuuaJJ 

& 9 _)j cIjLujuJI 6 jLi) 4jjpj' J 9 J 0 diCJoaJI dl_puo J 9 J 40 gj^J p5axj 
.pJlnJI (OaJLsziJI^ < J4pJI ioLwobdl iJIj XJLo L^> 4 J 0 LX /5 pjupo jjloLujuoJI J 4 pJI 
V 480 clSpuxJ CiJ^i) 1200 Ci I j LuuaJJ ikxpco po J 4 pJI dlljJ ,ouOl 0 
uJLcI cLuJ^iJI asdljuu jjlc CjuuuJV 600 clSpoJ cJ^ I 6 OO 3 

• jLou> Ji>l CliLuJoJ pi) &jLc CJlPU £Lai> 



TpClijuoJI (OiipaJI C\JpUO pib Lol45. 
j IjiiLuJ I po 4 jJLc <ip_)J jjui) 3-iJ ia/xwOuo iUjsdl J^t-o (od^uJI 

<uJ] jLuuu) villi' \JI <UL> po ajps 6jli> JM> ((qJoluJI) lisJliJI J4pJI 
Cul^i) 600 [ yc (Q^poJI C^Jpuo OjLc l-£ula&J .(' i 3^-0 jLuJI" pujJ Lj LojI 

-Jolsl 


IjjJujJI Jiliudl pilo^ jljj-bJU OjuuuLuj\JI Jiliuo pp ^jiJI Lol46. 
:4jUujIjuu\JI 

jLudl po .pJI &J 4 >I 3 I pJbdl J 3 X) I (oliLoJI pi> ,oJi3ajuju' pibcj 

^JlPUjuuj (O UoJ J>Jj jl p5Loj 6_>Ju5JI CljluJI Lqjuuj Si Cup- 1 pjbj^SJI 

l 5 -\J I 3 1 i__qJ'LqJ I (olbj dJJj ilJLo\JI Jjog .OoUoJI po cLlo!) 
U&. u 1 l_ipj IkxUl^ pi> pJbdl Cup Ijp 6 jjlsj^d duJ^iJI ^Jlpojuuj 

03 -pdl (^Jud pi) 
icLuuuLuu^JI JJ-idl 

uJLc pJbdl J^pJI 3 ! ^Ujaiu (odpaJI j^xic ji) 9 J Jj_pJI 4juuuLuj\II (Jdiuo 
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i_sJ] Jjloj JjJl?- 4juuuLuj\II CjIap-^JI . djuuu Luj \l I OjjlIoJ djc^JI (oLkxj 

OjJolJUuuJI uJI gliLPd ijOlJ I dj 1-Q.l.l-lojJ I doAPUJUJLoJI jA^dI jl 
.djuuuluJLP- jj&I 3 I 34 SI oIjjlsJloJI uJLc 


TLg-oljJujuul (Oju djuu> gjj^JiJI djXJ^^uj^ doLsdl <jd>lji\U i_sdb Lol47. 
.0 Lj_i I3 < dJ^i) 600 Cj\JLolS2Juuj\J (olsJI gjj^lJI djXJ^^o t-a.i.i.> l o.y fdj 
Jla^^JI^ 4 jl5ju15jlo dJI 3 1 &club\JI 3 Jjj^iJ 6 jLc. ^JJiLuju udb 3 

t loloJ dolsLo 3I3 gjjrjQillg .djubj^JI dolbJI gjj^j' da_bjl ^ OoLbJI 
kVA.750 uvjb’VA 250 ^ JjjjLuju 363IJ3 


^Lg-oljL^ajuul (OJu i 2 julp -3 gjjcjXJI 0^3^00 cu_ol^J| lol 48 . 

CjLqJUI l j4J uoUj^UI ^jjubuJI £_p (OJjiu g_i j^JiJ I dj^J^^co 4 jux^co 

g^<udxJI foJdxs^ uJliJlj J3 ^u. 3 £_p JJlLuuu^ .dj^jllJI^ djuljJu^JI 
djhJUo .di^jliJI i_sJI J\l> ^ l&_)j_)^oJ (jx> \Jjj \J I jIujlo i_jJI 

djJljLo Lgj I3 < oMx .1 Gj^-LoJI dJULd db'louo djua^o dj^J^^co (_^Ic 

yA> dju 3 jji5J\JI jjl^jJI JxjisJ iJjulp- djub^gSJI 3I dijbaJI oLiuLoJU 
• J' cLb^jubJI' l_d> jjjuljuaj>3 uJbJI ijiiiiJsjLoJ I A^JI dauXDlaJI 


TL^Ijdujuul (OJu bjup - 3 dj^J^^ui Jx>lc. dJ i_db Lol49. 
dauauxxo IgiU doLaJI (joIjiMJ CjXJ^^oJI Jx>Lc dJ ^Jddjuuu '3 

ud) lib^Liul (Oj' uddl djluLolc^jJI ^ JjJlsJI <d > 3 uvi> J^xxjxaJI udc 
gx> ,olji3djuul (jvi) gjuU^jiJI .djLcljUuoJI CjLLuJI 3 (O^jJI SJUiSLo 

^MJI cu^juudJI d? 3 -o gx> Jas-oJI^ _>jl 3 jJI gjda 3 JjauJI dolbJI djblAo] 

l_sd> JjbuD JjuD^-O ud) dj laiii) I 3 IJ I gLojjl J-O^U l _jJLc. djXJ^^CoJI ^JllJc)UU 

•gjj^lJI (oLbj 
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(jc. 



TJ-olc dJ i_Qjjsj'150. 


ctbuujl^j lib^Luoj] pj <Ui>Lbj jjLujl? 1 l j4J 44 juju5 J-oLc dJ 
QjJb pAsxjbuuug . i_q.jl.Lz3ulI I uvi) 60 jjjib clol^J (jvi) jjLuaiJI^ Cj Ljl q 6 IgjiJ I 

,6jj|jJI 1 _S^> ^Uiol^jJI JjLOlPU ppO 4juJjiJ JcpuxJI ppo JjJlPoJ J-ol^sJI 
jxC t gjjJjJI CjMjlO^-oJI 4juuuLqJI <LoLhJI <j^blj£MJ J9^cc>3 

• L^juaiu ioAiJI (OJJlQJJ 6JjLpw3 6 jJl 0 (j\i> 3 I 1 4juuj L uj I (Ouuaii 


T^Lsdl <jib_)sJI J 3 JX 0 y^xaidLoJI JlQ^JI $Jb Lol51. 


4 JJ 3 J 03 <iLol CjXJ^^uJI <Lolc <j*bi£i3dLoJ I A^JI Jj^-olib 

ioLsdl 6jLiMJ ctouou^xo u^ib^ .iiLaJJ Lgj 633 jJu^xo^ 1 _Lo\JI 

4i)Jui^xo3 4 j>j-LoJI l$Lo pJb . ijOiQ^dLoJ I Olj <jj 1 on htl 1 1 l j^o libjJiC^ 


• 4jJj5JI cLbioJI 


^I^Ijl^ujuuI (Oju Cjup-3 JjlsAj dlb Lol 52 . 

<UioiQ 3 dLc> Oj^jliJI CjLqJUI g-o (OiipaJI Cj\J3^coJI 6jLiJ lill) 

(jvi> a_) LaJ 1 3 4 juIjJjAJI olaUI Jcujj l5aJI JbtoJI i_juujlp- .A$<dl 
i_sOLl I cLud^iJI Ja> JjJlSuJ LpLouiijl L^J I3 1 ^jjljJI J^^coJI 0^.3^ 

• lS^LsJI l j-o JiSl 3I \JjJLo i_s\ib 

■JoLoi) 6 _>iujuuLo cLud^iJI JoojuoJ Cj\JcpcaJI ^Jlpujuju jl l j 5 uoj gi>ljJI dlli 

•Jj 3-0 lib i-iu 5 uo g-o Jo> cUjJ^iJI fOJLbuu' u^jJu 


^tUj'lj uvib Lol 53 . 

^Jjuuu^ Lixil i_s\ib Lfljl u\i> CjXJ^^coJI JjisiJ dJIaJ dgjLuULo <3julj Ci\Jcpco 
CLu'lj |OJLO_jZ3U pj .yjljJ^UI jLuJI glij^J JjAS2jJ cLpLrxjiijI 

l5j3jv^JI (jjo (jjJjJ jJauuu yjjo Jj£. LoJjLc. uJLj>q5JI jLjuJI Obljuol JoojubJ 
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(jc. 



Jjju-buiJI uvi> CjIjlP-^ pjjajjoJ pJ- dJJjj <uJbtxxJI cLulj_)^5JI j 3 >ojJ I Llup^ i 
• Cj I j LjujoJ I CjIjLu' ^JuJj'3 1 J^ju-iI uJ| 3! i>3-bi> O^Jolp- Lol 


TcLu'lj Cj^J^jxo cJj J3J3-0 i_s^ib Lol 54 . 
pjjoujoJ pJ .yob- pjjajjOJ yjLLbuu 4jJbdl ^JjJU Ijjub Cib_ptxxJI 

CjI_}x> 25 y^o AcLx3 \jjo ^Jj's J3XXJXAII yxs IcJj OljLjUuaJJ OXJ^^coJI 
(Jjlsjuuu' cJj iuJ ja5l ,obol LgJXiaLuul , 0 X 1 Lo .ipLsdl <3jJbJI 

.4JLob 4iucjJI tj\i) 6 j 3 -)JLI dJ^jJLo j^o X) I 3 uOu?’ iiJ_pcoJI 


To^^oJI (TP 1 ) ioLbJI 6 xb 5 yJb Lol 55 . 
aiilbJI 6 c lib 3^6 <ijylj_}^ 5 JI CibtXLoJI icLuo i_sA> 4 jloLulo <l 5 _p- illLifib 
0 £>Lb\Jlj. i_ 6 bJI I yx> Cj^^uxJI dJJj uvi> Loj oLclbiJI gJLo^> y^i) 
ybxxj .3 4 i>LbJI ( cQjuJI I_^lc J 3 SJ uoJI Jjl^iJI uJI 

jjuIj -> 3^-3 uJllJUs JasAuudl uajJbj' 6 jjub g^iiibd LojI 

•yX)jJI yX3 6jJii) lSAo (_sJx. IgAJULAJ ysJ^XJI jLolJULuj\JI i_jJLc JULllxo 

jjulsio ys^ib 1 ys\i> iolbJI (oIjlpojuuI 6 clib uJolszj Oliuol^-o 

aolbJI (oIjJujuuI 6 clib AjJlPoJ JxJj" 1 1996 - 1 J y , _pijuJI Louu 
cLlJ Lcx^>\I I 4 iiJbdJI iilJLszj O liu^D I 3 - 0 J I 6 Aib OjJaJ J s>$ ."gjj^iJI Cj^J^^coJU 
cj^> Jx>lsx> LLup- <Lijbd 3 I < 3 jlC.ILx 3 OluaJLoJ &Jj_)i> dIULol 

• 6c lib p-usu yx> Ij^du \J 


T 6 j l_pd I <b>_p gliujl CjXJ^^o iblo ysvib Lol 56 . 

.jjLujl^JI 6J ib gLiu ys^ib < cuJL^jualJ I jjLujlpJI^ Cj^J^^coJI gjixx^- 

115 yiOii> gx> <bbii 3 ux> 6jl_p- <b>_p gliujl Jj^-olib <0xxxxjXXo 

Cibp gliujl g-o JjLaAj^iJI iLob aJ^xiLP- CU3I0 <b_p 80 3 1 CU3I0 
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3 X 20 cLujoJu o^jlsjuuJI jjLu3JI uJLou>| (joLoidl olx^JI &iib . 6 jl_pJI 
lS^Juujlo £liujl ii^lo <i?-_p 150 jolbj gx> <iijliLo < uJl^iJI i_$dc X 35 
jiSI jJlO jJii> 3 J O^J^^coJI Jj 3^0 lib cUlxdidLo 6 j Ij-^ - «L>_p ^LqJj I . (JjlsjuluJ I 
jjub JjljJI 6 j_xiiJ I 3 1 djjLsJI Jji 52 jlu 1 JI i-O^jib JJo uvi> CcLaSJI (jjo 
•djjloic^JI 3I (Ol^JLoJl?- 6 lu*JJ 


^Lq-oIjJujujI (OJu djuLP-3 1 ualsLo uvib Lol 57 . 

<jO L> J 5 uuuu clojMo L0L0J' gldlaxd^ iIjI-Lp^JI 6 jib uajilaj ,0X1 
.ijdJ.jLiJI il jup- iuujLd lllLu ijv_ 6 gldis>o ililuaLoJI (OJLomOuiJ 
uJj lo cqJLolsJI iIj LqjuJcuJ I .6j3^>3-o (J^LlLJ ^lujujloJI II1IJ3JL0JI3 

I djjLC-lJI jjL^u'3 gjLxoJl s i_jLLoJI gjLouo ! iliLjlajJI MJ3 • 

• l jiujaJI l jJLo 4 jjouJI ill LujuLoJ I I (oLsJXJI ! <=Ls2^J I gjLouo 


^I^oIjl^ujujI (OJu bjLp>-3 1 Jouuj^LoJI J^pdl 0^3000 Lol 58 . 
£3lJI gjjsiJI ilokV 5 [&> ^jvjb Jouuu^jLoJI xgodl jJ^-olib 

gjJo.ln.uJ I l _sodudl tjvi) (oIjXujujXJJ LuuLujI iouOaOuo .CjXJ^ocoJI i-olodl 

gjjjbdiJI olimJoaJJ JusuiuJI Jil 14^ I uJ] Jouuj^IoJI XgoJI 

• 4jlC.LuoJI 3 I gUjUJUuJ^oJI^ 


^I^IjJujuuI (QJu i2jup>3 1 CjXJ^^uJI Jj£. cLLolP- uvib Lol59. 
JJjXoJI jLudl Cjl5_puxJJ adUoJI glLo^ JjsJI pjjojjoj pJ 

jlji) £$j ill !5_pWJ Lgj'LijI uilJI XlLiOol^jJI .dc-juaJI 6JJL2JLO iou^Dlsdl^ 
^ uijuLoaJI jLoi?- dojlkxoJ pjjouuoJ IjX?- i_JJoaj ^jaJbws 

2 IjaJ J-olC 633 ! ^ Lo i 1 jJLouuiJ 3 . ,_hO l_>i> Xl I dl_pco (olloJ 

3 1 < gLub 60 6X0J X 150 l j - o l5jL<JI ill li>.IJ \J i1jux>ol«d JJS3 .dcLuu 
•djuU' 30 6X0J X 200 
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SaiuJcuJI <iolbJI CibaJLo (_^ib L0I6O. 

< 3 jla^ J^pdl J o> CiliuSuo 4 jl 5 JLuuJI i_jls 2 j^X )3 jj'^jiXQ^JI ^j^oJauLoJI 
gJLQJ> CJuCXjOmD l jjp- (J\i> A$-<dl ClLiloj^ g^PUuaJI J5 ^ Cjli^oJI 
3I JJjiJI yxsJ CiU_)JoLub\JI JuiD cuLolpJI JJLO3JLI JJ^JUJ aJj^JI Ci^J^^oJI 
•clLdJI olj cLjd^jJdJI 


^cLubj^S O ^3^-0 ijvJb L0I6I. 

1— .gjuog 1 ioLpJI cLlj^UI OXJ^tX) (jjO ibzjuul^ <XCcy3SXjO (OJlQJ Jj^/slib 

■ijjbuJMJ 4 ojujLjLo .jju-ol oJ^i) Lsjlo 25 ^Jj Jjuoj'kVA 750 ^ 
cLjJLjlJI cLIp-j-oJI fijjsii uvi> .gLiuXJI ^uIolC OliLuJoJ 3 I <0 ji£. lu^xJ I 3 gjuurilJI^ 
_yj£> 3 _i jJ 3 - 0 lib ( jjllo I oJ^i) Lsjlo 25 lsJ] 4ii) oJ^i) 3 JL 5 46 ^Jl 

I <3_?-lLaJI gJLU^uJI CjLiJLolC^ Ll^>_ 9 J_ 9 JlSjJI CjJlP’I 


To^J^^uxJI (jjo 4jl6j^xoJI 162. 

dLuJI (Ja<d CijJ^PcoJI 4Jb r _yo 1 <3j\Jj 3 1 l jjuu'l Jjuo^j l j5axJ 

i_sJ-C 0 \J^pcoJI l j-o uJ 3 \JI oLqJUI l j5ooj . 0\Jj 

« daajjx) (j(£j ^1 l j5uoj CiliJJI^ i_5 15 3! liJjJI i^i> 4J \j>_yo 

CjMjU ii^Luxo dLuJI JjLszj <3i>lb glujuJ^. 15I3 3! Loj lib uvi> 

^ ^_3_iJ I I Jib 6 jLc. . 6 JlP-I 3 <&>yo uJi J3^co J5 ^ 4^3 (QJuiuJI Cilj-o 

-<=ULJ LaJ I iLp-j^oJI JlP-^ J3^co (oIjl^ojuu! ^ cLoJ 5 j jJl^I u^ib CjulujJI 


^u^jLuj\JI A^JI i_^ib Lol63. 

u\lcl lol 3A J3^uxJJ i_rjjLuj\JI uJbziJI A^pdl jJ(i>3j'3 < OjJbJI <j*bi2j u\i> 

CjjJ3^coJI (oiixsio ijvic. J3J3 jjuLl^xII .i!ju 3 j^uJI <b>3J ^ Jiil 3I MJLo 
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jLuJI gljul Job uJLc JoLo^JI^ JojjjJI liib cuiunj' udc ^Js^l 

2 (jvi> J lo AaLc^ ^yujlaii jojLu^JI .djIjAiJI^ i-Qju.»£uJ I u\i> uJLj^aJI 
V 480 cju^juojJI aJ J^^coJI : JULoJI Jjlujj ^dc. ./ 5 gaIjJj X 2 / 1 


yd> cLuljJj\JI JLrxj'\J[ Jjj u^ajJu^V. 504 yvi> 6 _ij I 3 cLuIjJj^JI 
■ cLi^jliJI ij^ouujXI I Ag^dl i_jJLc aJaLobuJI J^l JjO '/. 5+ 6 jliujuj\JI 


Tjjjib 50 ^jvijHz 60 Jcpco Jjlsjuju' dJjL5uojl64. 

Hz 50 uvic OoIa3ujujIHz 60 Ljvi) liujLrxj dj^Js^coJI ^1 u^suJu \J 

£liJ)l ijjo L^jlc (Oi^du I 03 < ^Ljuuj Luj\J I gjjuuaJI^ jjluuidl £liujl olujuu 
Jjl 2 juju' l j5u oj 1 dJJj g -03 <Hz 50J liuJuoJ -udcl Ojlj^ Cib>jA 

Hz.60 Cibljuoj udc 


<=Lj'\Jj' 3 AA^-I^ 4jL>_}0 dj^S^oJI I_svi> AJUlOjJ I JjLOlPU 2jtju165. 

Cj LqJU I lS^JLjJIV 240/120 AA^I^ dJb'jo l _jJLc 

uvi> j-bdl Abul i_jl<u .dULuuJI - 3 jolbj uv i> 6 aLc Joajjj^V 120 cLi^jliJI 
b>_}sLo J5 iIJUaJ < lSsLujoJIj 1 jjuu1V 120 CjLqJUI uJc J/x^JI gJj3J' 

• 4jlJLolP’\JI 1 — Oj^dJ l j-0 Lo J-OlPU 

J3JX03 4jb”JO JS l_sd> J-LajJI (jvAijju ( J^lj-O dj\lj (jjO J^^t-o l jX. JjloJLj^ 
Jp-IjoJI l j4 j AAlP-I^ <4JLz>j^o JLolP-^JI gjj^j' AiC .OAp-I^ <dJb>jx) udc 
•lSsLujuJIj LgJLuxpu' oMjJI oLqJUI ^ J5J uvAuJU * OjMiJI 


TjQJLou^aJI (j\i> dJ L ujlo dj^j^xJI lS^Juujlo AiC.166. 

^ <3jjiLo (_sJb giij' Ale jLjlc^JI 1&A3-I ^Jl gljbu Cj^j^xII 

^AlJ 4^uJu ^^lui dj^j^xJI Jojuidj' CiXJ^^coJI gjux?- .cdiptxJI ,JjJolLoJI 

blS-LLoJI uv52JU_bJI dj^ji^xJI I.A& LjJlPU jl l j5uOJ . ( OJLOmzaJI u^£> i—I^LuJl) 
Cj li^juuuuxJ I A JoliiJu?’\JI (OJU ,oJ ljl gLcj\JJ IjAui^xo jl J^^coJI l j-o 
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uvi> ^LuLoLLo CjloJ Lq5 03 jTxJI ililaul JoliuJ ^jJo dlliib . ciJ^-LQ^oJI 
cuXd O^J^jxoJI Jj^-oLib 4 juLlo ."cLjuIjjloJI ioAiJI " Jj^olib 
u\i> jjuLaoJI 6 jib Jjj '3 .lSLo 4jJa5JI c Laid I <3.1 IS 3 jjulao 3 i jjjuuuliLo 
.cj ^i> Ij^oJ I 


jjju^C liiiXoj IoJJLc 167 . 

i!iLjuu>I J3J Cju3j^oJI qjo 5 lC gjj^jdl 0^30^0 Jju^D^j' l jXaj 1 file. J 5 aiu 
I 6 jib 

libjbdl oUaluajJI <jiOaj l j 5 J .CjljJiJI jjixoI 0J36 3!^ 

Cjlpu' JJ30I& CjXJ^pcoJI i_sJX .CjXJ^^uJI jA^dI ,j*bi2j (jjui 5 Lc JLaJ'MJ 
Xjuuu J32O'" dJliib ikVA 3 <aJb>jx>3 <aJb >y> cU'X'6kVA 

• X>jsxoJI l ji 3 ii 53 dLoJ I J^jad I uJx. 

(jiaiukLoJI uJI 1 Jl^oJI jJJiu ^Ijuulo 1 J>jJI A^> Jju^D^j' JjLc 

• Cju^j^oJI 0^3] (jjo MjlIo Jiil ^3X1 gu'LiJI JlQoJI jli> < 

- l 5 I3 ilh! 3 ^ uJ] lSjI la-o Jaljx) CjMj qjuXc Mj^xLo ^3X1 loJdLc. 

Jju£> 3J (jjuXc JlD < liJUiS- 6Jjbu) <aJaau3 J3 C ^ Jj \J 1 lib 

,QjL<oaJI jjLu' Jl 5 uJIxJIjs energization. J\J> XJbJI ^djJ' uJLcI ,ouujj 
•jjI^J gJol^ii 3 1 j^xxJI Jo> ^ 


^ <Xo 3 LiLoJ I (JjjLjld iouuoLsJI <b>L p- jJ i_D 3 jlixJI j-o i_o_)J6 i_5 1 iliou'168. 
Jl^JI Cj\J3^u 3 CjlidJjJ iou^D LszJ I cLc^liLaJI juoa (jjo uJbJI ^JU-bj' , 0 x 1 
I2R l_jLuJLpJ (O^lO _)lu>jJI I jib .L_QjloJ iouLolsJI Ct^liLo JJJlPoJ 

(QjuLOlJ CjULu 6 JX-Ld lo^ < gjaLoJI 6jl_p- <b-jJ jlual u^D L^oIjJujuu jJ 
• JbtxJI IjJb [^s> JoiiLuJLoJI 


TcULC 3 L^lbiujuj\JI OojlaJI cUajLoJI jLi>l 3ib Lol 69 . 
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i_ 5_9 IjJ I Jj jtjuulI I JjJlPoJ OijujdJlj i_j U oiLLuu \J I djLu>l cljd (OJu 

JjJlPu' .id^^coJI O \J Li^xj'Xl I JjLgjuuud 4JL>j-o JjuaJjuaj' ^jujuudJI^ 

l j-o _)i 5 l 3I l jaju'l 3I <Ui>j\£xoJI LoJJlc Lid l5j3jCxII 4 juJol 6 
• CXJ^^coJI 


S(clujaj J^^uj) <Ujuju ^jii) 170 . 

uvi> doJ JJlC cLujUU jjjuLi) (OJU < Jcpud A$d iujuu ^ J^liU 
• b>jsJLo (jCaidLoJI A$dl d> j I ^>0 JA2J (oljjbd g-o b>jslo 4 jJLc. 


SijJbJI 6 jLj'\JI djliidls JjuxpoJI ,oJlC lol71. 
udJI 4 juuuLuu\II jjLu> i^&) 6 jLj'\JI jjLu>) jjluudl Jjux^u pJX. 

.(jCjsJI JjLOlPU \J l-Q-i^Jg 1 A$dl JJjiu d> "jJJULOl^JLo" I_s\ib 

jjLuaiJI^ < cUjLc j I -V-O-Og < cLuuuLjujXJI JjuxpoJI jjluudl Jxxjuju’ \J jjluudl 
g-o cuJoJcjjJI J^^oJI QAjuxpdLo ^ib .uJLpJI Ojjulo i_jujuuu diJJI i_sA> 

yljiii) (OA^s cuJbJI 6 jJloJI pj (jjuliij didJI gJLo^ 6jljuo gjii) 

•Jodi 

kVA 500 ijx> jjtSI dj^ dd Joiii> 4juujljLaJI jlu>l ^ib lAib : cLd>M-o( 

CuJLb LoJjLc. jjlloI cJ^ ^JjiS dj ^-3 uJLc jisJu ^1 dac 

•)JJJlPuJI (jvlc. 


TJjlc djlud t_\ib Lol 72 . 

CJjuuj^ idcpco ,0x00^' pj ^1 du\J ^ib 4 jjlc djlu>l t jjo (jCjdl 

O-UoJI JjsJI dj^JijuULo ibjJjdl cull^iJI Jax^dJ 


SaodoJ' Agdl _)L-d lol 73 . 
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.6J^ls ikxpJ cUiu^jJ uJ|Hz 60 JjLo cUajuJoJI iolbJI JJjj l 9 +bj 3 
C57 - 12-01.^^ jjjuuuliLo uvi>) 3) J^a^JU liii>9 CjIjLu>\JI 0A& 


7 Cji^ojuuloJ I Xg^JI jlu3-l Lol74. 

.jv^xol Lol^jI <3juIj 60 3 I 7200 ^ j U_L=>I l 9 JU_bj (Ouu 

ioMjuJ J9AP3 1 JjLSjuUaJI A$^dl X-Q-gjuO ^Jb (JjjJcLoJI yjb^l jLuJI 

Jj*JI 


i_QJLQ3dil A(pdl CjIjIu^I^ CL 09 IL 0 (_^ib Lol75. 
j-uzxiill uxuuzxdl 6 jjb Clpu cuJbJI iA> 9 j_bJI 6 A& ^ojlosIJ (OjMJI A£<dl 
< 3-09 liLo 9 & 1 LJuJu^xidl i_s^> A(pdl u-° 6 jliujuu\JI uJb JL^aj\JI Aic. 
. 6 jJUOLfi 6 jb g-O Oj^jlUl CjLqJUI J\l> ^ uJbJI QjOJJSU fijOSJ. .Ag^JI 
(Up<jjOJ fill .JjOl^JI jlAQi>9 uJLi^UI jLuJI CI09LL0 LlO fiJJ<) 
jlu>l 9 ^ lAib ! clIolP'XLo) .cus 2 j>a>oJI 6 jIj_xJI <b>_p < 3 . 19 x 0 «L>_p 20 + 
uJLc AiuJ jl Joioi) i_ 09 JuukVA 500 ^ jjlSI CjIa ^3 uJLc ixAO cjjuuu L lqJ I 
•)ajApoJI 4^3 i_j\JLc. iIjuJLIo LoAic jju-oI oJ 9 i> 9 !^ ^/ds i> CjIap -9 


ToljLu>\JI g 9 J i_^Jb Lo176. 

3 JU 9 J ^ Aj j/xJ 9 I AjAp- gJuLo JibllJI yvii loj i_aJi^l CjIjLjOAJI < 3 j 9 lkxo 
g 9 J uJb Cjuj^-I u^iJI CjIjIu>\JI ^ <LoJli> uJLi. loai )9 .gLiu\JI gjuLo 

•Aj^-olib 

jLu>\JI 6 j lj^> <b>_p gliujl 
Cj 9 j^aJI LS 9 JUUUL 0 jlu>l 
) U 9 J 9 S) uOj^JI gjjiuJI 

)gj+ouuu5J i_ij\£xo) JjsJI i_ 59 Lujlo 3juujIjuj\JI 
jlu>l jvdo 6 jjb 
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(jC. 


Loju 1 ^ Lol77. 

^LoXJI u\i> ,olji3djuu\JJ ^UxjlouxdJI 4j.3^jJI ioLsdl <j*b IjiMJ ^ib IjJb 
CjLjlq 5 Juub iila^JI l j-o <3j>_p jJLO^iJ J 3 \J I (oliLoJI ys\i> 3ixla/xJI 
• gjuXXoJI <USJU-!o CjLLuJ ijJLLo .Jo^iijuuJI ^LuJ^XJI ^ &J 3 APUO 



7 j - 1 Loju cLojlouiXxII ^ib Lol78. 

^Lo^JI (J\i> ,olji3djuu\JJ 4 j_ 3 ^jJI <LoJUUXdJI JJLC ^LoLszJI <jXd[)£.\U ^ib Ijjb 
CjLjloi^ Jui^d cliLoi^JI l j-o <3j>_p J^XJI [oliLoJI yjvi) j-OA^J 3illa>oJI 
• gjuXXoJI <USJuJo CjLLuJ yJlio ^ib^ .JocjiUjuJI ^LuJ^^JI ^ &J 3 A 2 UO 


^tloJLOuubJI Loju 2 ^ib Lo 1 79. 


l_sv.£) gLaig^oJI ^Lo^JI (jvi) ,olji3djujMJ ioLsdl cLoJLOaixll ^ib Ijjb 

l j-o &J 3 APU 0 i_1iLloi5 6 A Li j Ju Jd cuLolpJI l j-o <3j>_p JJLO 3 IJ (oliLoJI 
.£Luj 5 \JI 5 (JcuJjJudlj JjJj) giij' uOJI &LloJI 


- 2 Loju £Uxjlou2xI I ^Jb Lo 1 80. 

2 . Loju l j-o ^jJujJ I J-J-) jIa^I ^ib cUuxuxxl I 6A& 


./~i 1 1 I n I i 3 3 6 \ Lo 1 8 1 . 

^ikJI (oljjjdjuuMJ dtOJLOL«bJI cLl^gjJI (oLsdl <jXD_)iUI 3^b Ijjb 

jJduoJI^ gJliL^aJI AuD OjLolpJI (yO <3j>_p JJLO ^oJ J 3 Xl I (oliLoJI ui>Agj' 

JjLbJI JjSLuuu ( j £. cLolP-LJI jljub\JI 3 1 gJLxJ I5 jLlsJI i_u£x> u\i> gjjJ^ 

• 2-11 ^liuXJI 33x03 cLuJI LlJLjLo jjxsj 3^3. <ijy>_)bdl 
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^ JJLC- J^ljoJI JduiuJ d.ljQ~l II JJLC <=LjJLs 2J I ^ djJdUuU I_s0jl (_s\Jb 

• duJLaJI JM> yO i_svJ>jbJI cl^l 


d^odLOuubJI ^ib Lol83. 

cl^^JI ubs J ii-Isdl yO djJdUuU uOJI i_svJb 

• 6JjljJI 6jlpjl dJlj\J duisJI J\J> 


^ di lol l LojuR 3 Lol84. 

^ib^ .(jjJJoJI clc^jjl tj\i) (oIjlPOjujMJ Ldxjl g-ojxxJI l j-o3 < 3 Lqju loJ d^jLuuuo 
3 1 23 -iiJI JoioLuaj' 1 JuaPtLo jJduo 1 jJqloJI l j-o 4 jLolpJI l j-o jaSI IjAO 
djJllo (jxty .dju>jbdl JaJbdl Jjl5uuju' (j£. <Lou>liJI jIjvoXJI^ ^Luu^^JI 

jLsJI i_JL^j' 3I g^JUl l_j 4 j \J ilijp- gjJLbJI CI34JI uvi> lil i_Jui5jXJ 

■3y?yo 


TLoju ud^jjiSJ^JIR 3 cujoduiixJI ^ib Lol85. 

i_JLgj' ±Jd cUi)Lbl <3 jIolP- _)i> 3 J djl La5 LojuR 3J dJj'louo p£-j]\ uJ^s 
dibble uJ^uJb djuu> ujUI gjb- oLuaJLaJU djjuulLo i^Jb^ .uuljlJI^ g^JjUl 
• 6 J 3 U> 3 -o 3 1 jLlsJI i_i$J dju*Jj 


T oUxjlouloJ I Loju 4 ^ib Lol 86. 

g-o ^gJUoJI cl^^JI (j\i) 3I d.Q.lsuoJ I qSLo^JI (j\i) d ijq 1 II ^Jb Loju4 

l5aJI jUsdl Jud) djloJsJI ^ dj>_p JJLD^jd J 3 \JI (oliLoJI L^i) l_DA$J ^UOJjOjJd 
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(jc. 


jIjmoJ^ i Ogj> 3 -oJI cloJI^ cloJI jljj 3 i jJLxoJ^ ^Li jJ I 6 jjuu 

-4jl^>j l3cJ I JjlJL^J I Jbuuuu (j£- <LoJ>liJI 
^ 6 jju 5 CjLlqU <j4>jsiJI 1$jl 6 u3^. u^-ll (3 -JoIjLqJI <iujuljLo uJt>$ 
'j 4juul1o L nJ I ; 4Jai^\Lo) .obul lsI l j-o olxoJI 


?d;MI LqjuX4 3ib Lol 87 . 

CjLLuJ uJLjlo 3^3 . JSliJJ eU^liLo L3JI3 1 4 lojj L >uiiJ iilaJI OJib 

•JJj5jJI J^ls-03 ajlc-^JI jjL^-PU ' gjlj^xo Jjlo 


7 (XjojjouJdJ I 12 Louu 3^ I0I88. 

J3XI I (oliLoJI u\i> i_oJLgj' <ulsJI cLoia-oJI ^Lo^JI 413 (3 i'l l ^ac 3ib Ijib 
jJaiiij3 ( giij' uoJI jLlhJI (QJlolszJ ' ±Jd < 3 jlaj*JI ^ <b>jJ _HLi>3iJ 

clo3LiLo3 JoiuJI c I3JUJ JlP’ uJc. «Uxjloo2xJI OJib . J^LiJU 4 LLo jjlc Jjl3JuuJI 

Jjl3juu 3I JoiuJI Lg-LD biuJI uvi)L^xo Jjlo oliLuJaaJ iujuLlo IajzxII 
)clo ! clLa^M-o) .6jjLj tj3^j -l6 uS_p”l cLjuLjlqjlS 


S cuLsJU dc?y> aacbaJI dilbJI bloJ 189 . 

CjuS t gjuliudl cb>- 3 J (oljijjujuul JjLc. .4jU3jji5J\JI 4 jujLuul?- 6 b I _p'3JLLo5JI 

6344! _)J I3A JM> ^ CjJuaAzaJI 4 jU 3 _)Ji 5 J\JI CiLbajJI ^ oLuoLuj Jlu-ijl 

•jj' 3 JLUo 5 JI 

■iojy 3I CjLLujlpJI (Jh^u.3 4ju3_)Jl5JAJI lIiLoluJI OAib' Ijiu _p'3Jxa5JU 
4 JA&J gLuljjQ^ II 4 oLbJI ujub b] .cLpcojxoJI (Q^J'laJLlszjd loi>3 (oL^oJI 

jj'3JLLo5JI (03 -Q.i.u.i 1 1-.Q-i.bj3 qjoJjuj 3J^j ^Jb dL <jobdl jj'3JLLa5JI 
• IjvSJuJo J 5 uuUU i_6j^xju' 

Jib I "63.16" bb <jiobJI jj' 3 JU-a 5 JI jLgj> l 5-12J ibJjuaJI lj] < dLb 5.03 
• 6jLuaJI jjlC- ObboJI (jjo jbi 5 J i_s^> j3^u uJ u^ 0 ^. 
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(jc. 



T ijjjiJI 63^ i_s\Jb Lol 90 . 

iklJjuuJI 1 dJoluJUJ .J3-o\JI ^j-O JAC J_li> ^j-O cLbJLuaJI 6j_LoJ I 1AJJUUUU3 

4 juLjj^ 5 JI 4 iuoLsdl J\l> ciaiiji) 1 J » a.j L^J I 3I ^jjljJI yjujuuy Lo 3ib 6 jAqJI 

Lo (O^A! loJJLC- j L^> uvlc 'gJj' 1 i_jj_juuli l5AJ I Lo 3 1 < 

6 jib .dJUjJLo i_sv.£> 3 1 ^JoLidl cLlIg 1 4 JoJjuaJI 6bl (oIapujujIj 

j. Q Ioj LoJJlC gLc-jj jA^xo 3A 1 Aulj_^g 5 JI AjJd^jJd 3I 1 6j_\ixJ I ibJLuaJI 
jj'^jxobJI jlgA uA> Jj^x*j LoJjLc. .uajl^JI 3 1 3J A IjJ 1 3 uvic 

1 jjlC diblji) f 6jJLkx> cLLxp-I yjiuuj jl l j 5 ooj 3 jlo ( ill) <jobdl 

• 6jjIjJI jj'^JXQ^JI 6j4^l i_oJi uOb 3I i acldoJI J^Luulo 

T«iju3_}Ji5J\JI l5aL 6j_xixJ I <iolbJI 0IA2-0 (_sdc jj'^j i_iu 5191 . 

6jjJiJI .AU^jlSJI CiLolU 6cl_)ij JJ> (jjO J-Ol 2J ill) jj'^JLXOi^JI 

2-kxuu uJLc. AuIsjOLc J^iioJI ^ jjuS JAC. uJLc lS^Jlpu iloJjuxll 
1 jjI^aJI j 3 ol Aul^juasdl CjLixuJI OAib^- ibJLuaJI ^3-0 ibLc. jjjulLoI 

I jib yj-uxu jl dililuS (Q^J 1 IjiLi dli <jobdl jj'3Jixoi5JI jl^A 

l_s\i) JjLuUj 3 1 63JUXO (olojl Jj^XPU AO .J 5 LxLoJI l j-0 4 jLob iC3-OLAO 
.<ic.3j_kxoJI 3I Cilcljii 

yj OJ 332 jr) 1 (XoljjjJI djl3-kx> _i-Q.Q.J I3 ( CjLqJLoJI AO-OJ jl (jjuOJ. Jib 

• iIjujJuJI 45 ojuj uJa- LaJuu JL^xj'I J 5 Lxlo (04.1 aJ 3 1 g-oljaJI JjlolPU 

T 6j jiJI aoljxll uvic J3 j^xpJI ibuuuLo cLLux i_qjl^ 192 . 

Lgj l j 5 uOJ 6 jLc 6j ji> iloJLuaJLI Ap^ gj^oJ 

.jl3j' yj lSj>\JI Au3_)Jl5J \J I _)J I3 aJ I dli 3! 1 3JAJL0JI3 1L13J10JI3 jj'3Jxa5JI 
,ol>C. i_03juj .ApLsdl AbJLuaJI <b>3x> yj^Sj I < 3 jJLc <jdaJ 3A AcL^xj 
J3J iIjApu' Lgjl ^ ps,^\ i_Jb .dJ3i> 2500 600 6jLc qxjLo 
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•jjI^aJI Cjlo^JI ^ lo lAib^ < Jjlo i JolQ.6 


^iJoJLuuJI Lc^juii jiSJI JSLiuoJI i_s^ib Lol93. 

^1 uJI jJuiu Jy<) ,0] uJ i_5 1 yo J5 J-iih yo iLu_)^>l ysodl ilibyJI 
iJIj LjJLqJ' 3 cLb^jixll Ja> 4juJ luX? Cjlj^oJ Jdi> CjUjJou2d\JI jojas-o 

■ X ^]\ 


Tj^JI oLLqJJI u^b Lol94. 

Joc).lot> (jvic ^^JuloJI ^ iuiJ^iJI iud^iJI ^ JjJs ljJl=0'3 

JMj> yo t Lubul .Uai> 2 -jujlo u^ 3 olclj^XJI^ 1 cLj^JI 

ijou CjIjlSzoJ cysJaaJI JaiJI Jj ^ CA4JI3 Jjlo 1 ^-LiuJI Jla^l 
^ iyji) J-olSiU jJ^jllo^JI 634^1 fijjou^xi fiJ jJLo .(OaJaJu' cbj^SJI 
i_jlujuj Cjli>\Jji>\JI OJJb j L j'I u\iuJ jl l j5uoj i 4 jlouuj\JI iuJcjidl 

jl l j5uOJ lAib .4jL0uuj\JI yO X 20 jJiiij 6 _}Jol 0 A4> jlo .6 _}Joi 3 ’ JSLuULO 
olo^ls-oJU 1 lli>3 ^jajuuuu'3 OqJ 5 uo clbi>l ^Jj lSJ^j 

• CjIjlS2-oJI di5uOuoJI jljwb\JI i_qjJ K j'g Jjlsjuuu Gjlcl^ ub-OgjiJ lg 1 ^jJu Ls2JLi\J I3 

guy-u/oJI ^ib Lol95. 

JJX uvi) Ig.djuJaj' o^oj. i_M-ll Iap- 5-juu I3 gJJcuauo ^ib 2 jl<ol^oJ I 
lSj>I ill 3 1 L-Cural^szJI ^jjJI .ibJLuaJI Jo3- jMxo O Lj I jJouiD I 

J-olao gjpu^xj 9I JLa^JI OljLuuaJI JjJjj Jjlo < JolpJI ib>liLo 
iJJ-jaJI JLol^-^JI . I3 Jypdl CiljiJo glii jl ^j^uoj CiliuSLoJI 6 jJlqJI 
CjloJ lj| J] 6 jxxJuujlqJ I cLbsjubJI glju] cLbuJI iLoJJ JjlS2^dJI 

uuJI^ t ^SjJuuaoJI 2-^03 Lo] cL/b^-ubJI _pL^xo . 1 6 uJc Igjuiiu^J 

1 4junbj£. (ys 9^ o^J^S 1 iLJLjaJI Ja> ^ j qIq i 

Jjlo < icuJcuJI iolbJI CibuJLo Jj 3.0 Lib .Jol> uJI Ja> ^ jg.loj i_S-jJ I3 
•cLb^ji^xll jjL^xo OJJb illj] l j4oJoJLoJI Ly ^^bJI jj'^yLoSJI JI4? 
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(jc. 


^V'i l i ao l j'i I I (jv_& Lol 96 . 

jjlc JLx^\JI Lgj'Lujul udJI CiljLuJI^ < uJLj^SJI (olhdJI u\i> ( oljLiol^iJI 
&iib .cuJbJI uvj>3-oJI J3.KJI) cLbiJI jic) <Ujx<JI _>x£. -J3I uoiJI OJLbiiJI 
(jvi) ^Svib U^JI Clbj_}lJI udc J-OlSJ A^pdl^ cLJbJI cl^/dl Jl 5 uuu\JI 
60 (jvi> cLuuuLuu^JI i 3& lAib^ .iuuuLuu^JIhz 60 jj'l^j' djl&cldxo 
i jjjjib 180 Lsvi> 3 j , (2 x 60 ) jjjj'Hz 120 ^ ^ib 2 ^^juuLiJLo^ < jjjjib 
JjJjj <LbJLjuuJI gJuLoJI JoiS LujLujI CiljLifil^lJI .dLJI^J l-dxib3 

( ^Ou^dLsiJI uJI ^MjLO gJLPU^XJ (OJU llijp- Lu^^J^jbjJI <j£ljsJI gj^3 

iJu^xJI 6)3-} u\i> i_iu 5 uo i 4 jlLxhJI 6Aib .i_S_p-l 6)-o 6J35JI3 

Jjj3j tj\i) 1 euJLxll u\i> Igsjjiu fij l j-o3 1 (olsdl l j-o J^XJI 
ij \Llo i_jLujjI lS-Isj J-olC IjJb . 6j 3 _)J I OJJb jj 5 Ju' 3 - JjuxpuJLI <ajJbdl 
J3-Q-JI yd> 1 Ag^dl JJ3X0JI jLudl (jjo c_p> JM> Joiiio uJbJI 

Louo Ajlaju Lajj \ l I Op-3-oJI J 5 aii 63JUJU' t_so>liLoJI oLbajJI &iib .L^liioJI 
• OqJJi 3 cqJI u^oi>l3lJI CibjjjJ I&3JUJU ljujuuli 


TcLloLiJI JJLC- JLo^JI (^ib Lol97. 

uvic (-jJLbJI gjuap- ^ 6 jjuS iujuu l j3J5uuaj <iiJa3JI jjl t J-a^u 1 , 03 x 11 

2jl3^3 JjJjjJI OoLbJI Cjbljuo|3 < Jbo\JI gjpuiOJ .gjjuljjQ^II aolbJI 
yxf, JLol^XJI 6 Jl^I 3 4Jb>j-o (_sJx. IX. 3 JUUJ jj£\JI ij^Jb 4jU3_}Ji5J \J I 6 cbb\JI 

J Lcx^Xl I3 1 &J0I3 iJb-jx) Ig^uJu uodl <ajuiJ3iJl3 gjjujIxLo djljludl .Axlaidl 

^jULaJI 4 Jb'jxJI (olkxj uvi> Jjbco i_jJ| 4 Jb>j^oJ I Joajjj' u^jdl 4 xlaidl jjlc 
^^ jujllLo djJLjJI (jiu^D JjuoJjuju' Cj L iii) 1 3IJ I 1 oJU'jx)^ 1 Os2jj\JI dJMxuXJI 
l j J o 1 gJI 1 21 i ^jjjjujuxJI phasors 15 < 9 ( 3 -- i_jujsJI Cj 1 q c bbuo LgJ 3 
1 3J1J I CiljLuJI JjuoJjuuu' jiuo t cqJLjlJI ^b”jjJI oAib .(j^uoJI JM> 
l 3J>3 i 6Jjbua 4 JbbJI l jJLo uJb LjuLux?- Jj^xi Lo ^slludj cLsJI Jj < 
• 4 Jo_}A>oJI -Llbt-O (jJbJI UTjUUUjJI jJui^XqJI 
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Jx)Lc. dJ ^jjjl98. 

O LlsLo l^jiJ I sjujuuu <Ui)LiDl jjLuo> 1 jju <iajuud5 i_ol5 J-oLc. ^Jujsu (Ouu 

dld^^coJI Jj-Pdd ^Jl^ujuju cjib^Hz. 60 clol^J yvi> <3jJbdl jjLuaiJI^ 

, 20 , 7 i 4 jx> liujLrxj' J-oLc gx> dli\J$^oJI .cuJo3JI jxt JLol^MJ 


d5 (J-olx. gx) J^^-o JjJlPU uv^jJLj 1 jjl^JLo (JjuxpdJ .6ji>3Xo 30 £ 13 
.4jJoiidl jJlC cuJLSJI (jjo 50 l j - o jjl^ I dJliib l j5j' ,oJ lj] / 4 l j - o 

jjlC- J-adl jl5 loJJLC 100 ^jx) X 13 ill JxjLc gxs Jj_PJ uv-SZ-UJ^ 


• cLbiJI 


aiuJodJI iolbJI ei&KxJI cuJLszi) uip d)- 0 1 _)Li 3 J Cu 5199 . 

?J*JI 

cuJLszi) jjlS \l I Jdl uvlc j^lsJI .LgjuJ-flj cLbJLuaJI > 115 uujlo £UjJ d»-° J 5 ^hojJ 
(oUcuJI^ 1 dL cLobJI dlilAsxxJI Jd*j‘ i_jJLbuu <0isJ5dJI dlup- ^ 

L_jLjujI jOlJ I3-0J I oljjl J^JpJI .^^JUjJI pvi) <id>lLoJI J^JbJI^ < cjJoJLuaJ I3 
dll <joLjJI i_sdl_J 3I 1 dll .^jJujULoJI 63J5J I JSldULoJI l jX) JjJlSzJI jljl^ 
4 S>JS 2 jO jJJuLujI udc OoLbJI JSLudoJ \Jlald JJ& \l I i_JJjuuJI Jj-PU d>daJ 

g^jjl Ijdb^ 1 giS^XDiJI Ijdb i_S^> (J-OlSJ I_svjcj I dll I ASZjoJ I l jX3 gl^j 1^ i dlaO^X) 

»_sJ LaJ I di ,jpbdl (joLloJI pvi> cLuljj^dJI OoLKII gjj^j' (olbj (yo 

JSLuulo Jd Jj 3x5 lib cliuJoudll iolbJI <P-ljLoJI dlibduLoJI gl^jl Jjouy 

• dJb cLobJI aoUoJI 

Jojdj jju'b' jU'l L^jjjuuu' pddl dli b I jJoudD I £^j cbj-4^ 

dli laJLsilJ I -dgpJI 

CJ\JI (y> dli-Pd nominal.These ^ X 5 - / + djlJiuJI j 3 bdu J jdoj 

• L^li)Lb| .d)^ 6 JX. i_jJ| i—oJXl I p-o bli.Pd 6 -X 4 J .u^sl 6 JX- dl 

diil-pz-o 6jjli> ; dJUb p\i> loj iolloJI jju^xo d»-o L^jJlj] 3I aJjLQjJI Jlapd 

Jjlo Jjlol^Ju cJjJI iLjilll dliljLuuaJI^ < gxxiiJI jL^p ^9 joJ I < 
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(jc. 4jLuol 

. Joi: I3 CiIjJ^-qJI^ yljhXJI acLduoJI 
6c Lb] J-olPU* 

lbi> 6J^p>\JI ji q lo i'j , cLbJLuaJI Joi> clla>l* 

• cLiaxJI (j£. '/. 20 ljJ] JjdlJ Cilcs-o • (j^biibdLoJ I A$-<dl l^bLobul* 
CjbhaJI (j I .viA 

Cjlo^JI jIj-ojuuuIj* 

66 Lc.| t-iuJKj'* 

6j^p>\JI i_aJb' # 

cLb^jubJI JoA 

< 3 jJIx. iolloJI (jjo iijLi CiliLuuj 3 1 1 < ^.jjLsJI 1 CibJiu 

• .Ja> 64 <JI iAsAd 100 uJ] 10 jju ^Ijju u^- 0 ^. lmJIs * 

gjjiuJI cUSLul)* 

yjllJ^S -bi> cLkxp-l* 

6AcLuuloJI CjIcsz-o JjJjj* 

^oljilJI ol5_pco equipmento ^juilo* 

i_jui 5 Lo cdjLiuJI CilcaoJI lAjJaU* 

<bcO_}jJU P^SZJ* 

Cj Louuu IjJ 1 3 CiLajlbJI* 
u^lj\j| CuJI 6j^p>l* 
lSjA^XI I JJ^JU-O^JI 
Cj L'iAAoJ 1 3 cI^jC)!* 

JojI^jCxJI jbuuu* 

J0JI3AXII3 CjIjLuuuJJ 3363-0* 

CiIjlSZ-o^ 6j^>l3 Aubj^S CjI 3 6I* 

1_jJ| 600 iAjloI^^zJI 3I JJLobuULO • CjXLUJI Jua 5 uO CiIjLuuJ JlsLuul* 
.cLuli 6JuoJ 1000000 / 100 (jJI 6jnjij LsJ I (j^o i"i Ijo 6000 

i_ol jl) 3J6lj Cjbjjjdl J>ljJ 3 1 (u 0 bc 3 L^\JI) LruJiJobAo^j^SJI JaIjoJI* 



82 


<_£.}! j*J! (JjJali Cu! .\nu\l\lAillj 


(jc. 

gl_>>\JI cUa>i • .(lsI 

CjIjjulsJJI 

(ccolijj Cil^Joi^ (.sJoLiu'* 

pJcczj (olbj* 

6)51111 jljli)* 

OjLuaiJI l_qJLo* 

• Misregistration 
jjubJI Ojjb* 

• li^oauJI CilAa/xJI ic-3-ouuuLoJ I cLub^jubJI^ 3JJaiJI ulc 'gJj'* ' 

<iJ 3 jsai 3 I luujlo Cuuuu lu*b)AJI CjLjIjJoulO^JI dJU 1 jx£* 



loXLuoJI^ jJoliuxJI • IoMjuuJI ulc. IjJaL? 1 uLj_) 4^ loJu & * jJoLjcoJI* 

djuzad*juaJ I 

illouoJI CjI-Ls/xJI uib'* 


S 6jliiJ I aJaJLuJI uJj J^^JU JcjJbdl <jdji2j uvJb lo2 00. 
(jiOudJj' LujJ .j LszjuuXI I jLo ljJ 3 .J5L1 loJI 3 Lo 5 ^LbaJI <isjuul 3 JcjJbdl 

• filjjl J 3 Jl^JI ijvi> Libjsjuu £ 3 ljju 3 Jfj-JbJI <jd)i2j 

loLc. <0xbi2J CiLoIjl^ojuuI l5>2jujJI ^LbuJI Jj> 

l _ S vJu> 3 15.00 $ .Joli) 6 _>ju 5 dj Ij. qJ o Ju Jd IiLolP’ O lo lou^xJ I (oljx. jJCJLo 
• 4iaJojJI ioUoJI ji^j' \J __ (ol>C- 4jxcL^3 _Lub IiLol^ • IujuLuj^JI 
$ 60.00 ,ol_)£. l 5 I l-D I jl / U^oj < JJLO LuULoJ I dLuloJI (oljX- cUluOJ 
jj'^jxqUI 6j4^l 3 < aJjJLoJI JLolc\JI 3 6_)jlsjuoJI JLolc\JI *J $ 300.00 
3JjlJI 3 t iJjJLoJI 
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(jc. 

JxsCjudl 

SjoipaJI j5jd jdxo JJL 2 JI 3 jiiilxoJI (oipaJJ gjC3u i_jaJI CiLol^qJI i_j\iblo 
- gjj^J jdoi — ud^^to — Joc).]o>) <LbiPuoJb <UjIj_)^ 5JI d-Lsdl gjuxp- :lg 
)j luCid I JojIj 

cLbuxoJlj iili^JI 6j$d ^Lb^l JjJlS2j'2- 

ASJ 3 Jj-ii Ojuj^UI Ci I JlS^oJU jLuU 4 lobJI clj^>\JJ u^bj^JI gi>j 3 I gjub^S- 

< 3 jludl Jlod 



TjvzaiLlI CjIjLu oLuuljj l j-o (j^bjAJI ^iblo :2 ,jjj 
jd { jju JjsJI j L jlqJ I O^JlpJ cLpuju <ijuljj^JI ddjuuJI OJlpu ;2g 

• lgjubi2J9 ^jju^ 3! j-d 3! 

(OJU IjJ iubj^UI d-Xadl LgJLoLPdj' \J jLudl (_svi) fcjxd Gjlij j^xoJI liib ^jX. gjuu 

: — <=LJ LaJ I ujLujjXU jiZ3lqJ I djlu 4 juuI_P 

j^3lqJI jlu cLoai) J-olPUU ^1 gdouuuju ujulpu <ujb>g 5 JI d-Asdl gjux^- jluidl- 

6jJb dlb JJLc 4 juiJI diud^dl uvi) dJJj udjj.9 i_aJj' CJlpu ^jl 
• dAsdl 


iIi^Jlp- cLu'I ^1 gJajuuju udJI iujuLjLoJI jLudl gJolc^iS jLjui3 -|2. 

jiXX&JI 

l$j gjCJ udJI eLb s \JI JJlPU jl gJubuLuaJ jvXxqJI djLu pjs> 4 XJ - 2 - 0 cdouuul^jS- 

.djLudl 6iib jjjulpu udJ cij L03JI 6>$d 


TLgJuJLSj' tj-uob' (Ouu uiuSc) 45daJlj ctol^JI JLolP’XJI uviblo: 3 ,jju 
J lod Lgjdj (gjl^xo) <bLcLuxxJI J Lcxx>Xl I ^vib duuJlj ioL^JI Jla^dl I 09 - 0 X. ;3g 
^ jdl ^ l^iiAsu jJLob UJL<U <Lolib Jlod lilLiib^ — i—Qj jJ I Jlod fij jJuoJI 

• \IjLo (Ol^IjLqJI Jjlo id> 6 jLuju> d| LSJ 3 J ^LlC j LuCJ I ^UolqJ] jJu^xo 

iki^uoJI ^ uS-is-o ^ jdb LgjuAsJ ^ Jladl 6 bib <3 jJl 2I l jJLoli pJJ,$ 

JLol^MI ioJJLo JLudl 0 _iib jl udjj J-odl £jJ o 4Jb> 4jl La5 

• l^JLc jLudl gJox uS-isJ' i_sudl 
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j*Jl dlul .\nn\l\u_Ldlj 





10, 12.5 , 20 ,25 , 75 ,125 !<dju\JI t > \l j ~ >.n 1 1 ^jjLiLo utz^loI ^iblo= 4 -qjj 

l j5uOJ.3 . i-j^JiSuoJI (J-a^JI iajji l j-o (0.8) cjib l jiiLo (J-ou? i_r^xol= 4g 

^1 l j5uoJ3) lSjI^JoJI <aJL> u^> 1±? <aJhJLo CjljliJ J-o^JI IjJb ^ _)Jl5>AJ JxolpoJI 

) 1 3jLoJ lSJlSzJu'^J 6_Lo ctodLiJI djJb i yo jjl^Lj (Jxa^uJI , 0 x 1 
J^^coJI 6jjJi 

)l.i_6. ( o ( l j5uOuo Jax^- u-^biil 

125-100 

75-60 

25-20 

20-16 

12.5-10 

10-8 


uJj LS-i^i uodl i__j LX) I uvJblo^ £_)Jo (oLbj <j£>jidl ^iblo: 5^ 

S^JIsjuju] 

<UcLjuaJI Jla^MJ 4 jl^d l > 4 juLjj^5JI 35ojujJI JJjj' uvlc 4Jhii> bi>oJ I ^ib :5g 
J-ousJI gjJo aiouujl^j J Lax>\l I 23J^ s-JuujJ uS^-S ’ L&JlC ^J-isdJI g-JoiS ,oJlCc) 


■■-gJb 

cijuJuoJI ubljJol -g j^buxLoJI i_qj_)JI -i_j i_QjjJI ^rv^Lfil -I 
Ja3JI Oxaibl i_6.dJ33 ,66 Jx)l5JL Jo^Jau^ Jlcx^l -ib cUuJuoJI -J 
4xcljuaJI J Lcxx>\J I -3 

gx> <a5LuijJI ^ J 4 J 9 J CjIjlP- 3 gSJ-^ 3^ J-a^JI £j_b Jlajuiij i_jLujliI uvT-Ijj^ 
OJjiJI <j^bLo3d] uJ| lSjJI j^oX) I J Lcxx>Xl I U 3 J' 
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<_£.}! j*Jl (JjJali clu] .\Uu\l\lAlllj 





S«iuiJb J-0 l^JI £jJo JLsujuu] <aJL> iajjLoJI CjIs;I_)^>\JI i_$viblo 16^ 
J4J3IJI XiUol^oj -uJ^jJI CiIap-^ ^j-o jl^jJI i_sJoLub’\Jlj J^jJj'l Tj^i) ,0X1 :6g 
dUj^ u^o^iiJI ,o 5 i^uJI >ifi_} 52 -oj dJJj (Xus CjIa^JI <j£xiij uvJo.y.i'J cudliuxJI 
• iii/J5juuj 50 ^jJ] «iuiJI jjjj' ^liujl ij&jsu. 


T4Jb”_}X) JS “3-oaiS uviblo^ 45 ojujJIj J-olpJI £j_Io J^[>° u^Lo .7^ 

^SojuuJI JLqj>I ioai) ^ (%8) uvi> JLolP-I 4 JL=>j^oJ I = 7 g 

%)7) uvi> Jla^l g_pd: ^JuLlJI ib'j-oJI 

%)7) i_jX JLol^-I g_pu' : <=L jLJ LjU I 4JL=>_>^oJ I 

%)7) uX JLol^-I g_pu' :icL_)JI <ii?-_)-oJI 

(9%)j^Ap- uvi) JLol^-I 2_pu IcLuULobJI 4Jb=-j>oJI 

%)12) uvi> JLol^I iijuujLuJI ib’jxJI 
%)10) uvi> Jla^l :4s2jljuaJI <aJb>_}xJI 


Jla^JI j-o ay? JjuuO^j' i_jlUo JjLc 6jLcI XiLi^J^^JI »_jvib Lo 

SJxx^JI £jJoj 

lsXp- ctoLgJI Jla_?-\Jlj IjaJii) ,jjjjuU la5 J^-lj-oJI »_sJLc. dUj Xaisj ;8g 

(Jjlo <LolsJI jb i_s^cljJ 3 — lji5L&3 4juaibl Ji>\JI (J-ol^^JI uJj 

£j_lo 6j^p>l lg.JL.lc. l jx> u^sJj (....ObiuXLuULoJI - O Li^iui.lJ I — i_5jl<coJI — oLjloJI) 
- j_ 9-6 l_y_oJ I 0±$b 

S' <=Lo LgJ I Ci\JLai>\JI l j44>LlJ is2jJLoJI CjIcj^I uvJblo :9 ,jjli 
J-olpJI ^jJo 6j^I claJj -1 :9g 

Cj\JLoJb i '\JI cLgju\JI l jjpJ CjbxaoJI 6-\ib uvlc "Ojlu^xJI g-oljj cL 2 -J] 2 - 
CiIj^sJI &_Aib Jb>j| jl5uo\J CjLxsLoJI uJI ioLwbXJb CjIxp^ jjuJJ'3- 

Cj b-is-oJ I 23_p- 
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jjlI! (JjJala ciul .\nn\l\c_Lillj 





boa u^3lo\J <LujjiuJI ioaiJI (.jviblo^ cifLuijJI { j^j\j^j> ^vibb ilO^jj 

7 J-Ol^ uoLuUUO^ uO-Ll-j^D 

= — l_sO'Xl I uvi> jVAPUJ Lo^XJlC Ct 5 LujuJ I J LolP' I ilOg 
)i_QJj - yXo) 6jli\JI Jlob -g ^Ij-o Jlob -i_j < 3 jlcIuo Jlob -1 
Isjj baa i_sJjl l-iS^ uJLuulo^ i_j^Lu^d ioaii 

uvi> Jjjj' La 5 (OuujI^xJI^ jLc\JI ijvi> Jjjj'3 MjLo uajjaJI^ cILujJI uvi> Jjjii) iijuaJI 
jJI^-o <iJb 

OiLbuLo uvi> G^jjJI Cjlo^ uJ 5 JI Jax^JI ^ %65 uJIcp- OjalunJI 63J-LII3 
(J-OlP’ CjI^.^I 150 Jc^Ja (j\i) cUjLuuloJI 6 S jjJI LoJuu LiJjJI 


•&3jjJI (J-ou? l j-o %53 JjLoJ'3 Cj\$.p 620 uJlc^ 


45ajiJI ^ Jloal i_jJLb <aJb i_jvi> Lgx.Lj'1 ljlp-I^JI CjIcIj^-XJI ^vibLo :11 ,jjj 

TL^j'll.^Jsl JjAPU (OlLi lJU^ _}5>oJ <is 2 _J Ljcj I 

ub^jibJ Jloa\JI iJuApu' <j^bjaj ^SojujJI ^ Jlaal JjlOlD i_jlUo <Llb (_svi> ! 1 1 g 
000 uijjJI jOj uijjJI u^)Lol JjLo Ojlol&I Ji\JI (JlaaXll Jj^i) (Ouu cuLi> ii5ajuaJI 
jl uJLsioj CjIiAsLoJI JjLuJI (Ouu £lbiij\JI 6jli> CjJlb lj| Cjulpu l-bib^ 

O jUL ^-MS LS-iao JjiOlQj Jjjjuuu Jj 4 JL 13 J 0 CiljIiJ LSiao JjlOlD j-olLuju\J 

.JlaalJI 


T 4ju LujuoJ 1^ <Up-LjuoJI 6 3j UI Jaii IgcLil i-jal^JI CilcljaXJI LjvJbLo '.IZ^jjj 
CiIjlP-^ u^S <bbJI <a5LuiJI ijvi> Oaii^jLaJI JloaXJI <Luul_p ^lu^xJI l j-o (OJu :12g 
^ <Ujuuu jjljJJ jLlc\JI -b\JI g-o Jlaa^JI 6jJb uJclxj i-O^juu uOiJI JaJ^iJI 
<j*bi2J 23_p- <aJb u^>3 (O^jUl Ale. 4 j J^ajJI jl^jJI uJolal^lJI Cilja-^ 

•cbojuJI ^ CjIjlp-^JI 

jjJ^j' jIjlC.] (OJu i> ol^.^ 7000 uvi) Jbal XJJLcxi) ( 

2s_p- <ubalJ 6 j I 33 olja-3 %10 LgjJj bbxo JLoa\JI 6 a& tubalJ 
)i_sJoLuia\JI IjJb ^ Jlbclj oIa^3 
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j*J! Clul 


JjL2juulJI 


S I jSjd JVJ Llo JJlid I 3 JUJ LloJ I (OiipuJU gjC3J ujJ I Cj Lol^oJ I (.svJb lo : 1 ,jjJ 

- gJj^J jluCi — — Joc).lo3-) ikxptoJlj <UjIj_)^ 5JI d-Lsdl gjux?- :lg 

) jluoiiiJI JojIj 

cLbuxoJli cLiLd^JI 6 j$d gLb^l JjJlS2j'2- 

ASJ 3 JLj_o Ojuj^UI CjIjlSUxJJ jludJ 4JLobJI u-Cj^JI gi>j 3 I gC^- 
cULu^xJI JLocI 


TjvzaixJI djlu djuuljJ l j-o <jCjidl c^iblo 12^ 

jd ^ JjsJI jLl^jI ili^jd <buju Ajuljj^SJI Cj15ojuuJI uvi) jvOdiJI CiJlPU :2 g 

• l$jnbi2J3 ^jju^ U-y 3^ J-^l 3 ! 

jOJL) IjJ OjuLj^UI d-lSioJI lgJLx=UJ \J jLudl (_svi) GjXiS 6 jLi j J^xojl liib jx. gJuu 

: — <=uJ Ljd I l_J LljujXU jvXXqJI djLu cluuljj 

_pxxiijl jlu ioai) Joxpuj ^1 gdxLuuj' djpu <ujljj^5JI d-LaoJI gjuoa- jhldl. 
6 jJb dllo JjLc. 4juiJI diud^dl uvi) dJUj udjj .3 l_q.1j CiJlpu jl 
• djadl 


cLu'I Jj^iu ^1 gJaluju' udJI iujuLjLoJI jLudl gJol^ii jLui>] 2 . 

j^3lqJI 

Lqj gjubJ uudl ^Lb^XJI JJlpu jl gjJauuuju jvCxqJI djlu ( ajJi 4s>jsu> cLbuuul^jS. 
•djLuJI 6 a& jjjulpu udJ «Lj Ld^JI 6j$d 
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<_d jjlI! dials dlul .\n«\l\u_ad-j 


(jc. 

TLgjujaJ l jxob' (OJu l-Q.jl^3 ^SojuuJb itol^JI J Lcx^>\l I u\iblo = 3^ 

Jla^l LgaL (gjL^xo) cUclu^JI Jla^l uvib <a 5 ajuuJb ioL^JI Jla^l 103.0c : 3 g 
l j^> _)Jl 5 I l ja3 IgjuJaJ l jXob‘ l_JLPU ctoLib JLolP’I lllbjb^ — 1-6 JjJ I JLol^I fij j-CoJI 
.\iio (Oi^bLoJI Jlo 1 3 J \J I u\i> 6jLu> uJj LSJ3J olic j L ud I ^UoloJI y\J jJu^xo 
cIIql^oJI ^ i_S-iao ^ jJiSb l^JuJaj' l jC. JLo^\JI 6Aib iiJaj' l jxob' pJj.$ 

J Lcx^^J I cLoJlLo uvi> JLa^\JI 0-iib u^-Lh 2j-^° <iJL> uA> <61 laS 

• l&jlc jLuJI g-bxo ^3-i lSAsI i_sOJI 



10, 12.5 , 20 ,25 , 75 ,125 ;eLjj\JI O^J^aoJU l jJl£Lo 3it>lo= 4^ 



. i—i^iSuoJI JxxaJI <Lcuij ^ (0.8) ^ib Cj\J 3 aoJU l jiiLo Jxxa u^^xol: 4g 

^1 l j5uoJ3) lSjI^JcJI ilb> Tap’ ^JjlJLo CjljjiiJ (Jax^JI IjJb l j^> JjlolpoJI 
) 1 3jLoJ lSAs2Ju'\J 6Juo uvi> OojlqJI OAib ^ jJt^b Jjux^uJI fdj_ 

J^aoJI 6jJJS 

) 1 . 1 6 .jO ( l j 5 uOO t-j\£Xol 

125-100 


i_sJI lSJ^J uOiJI Li Xl I i_j\iblo3 ^jJc* (olldJ l jas (j^bjaJI ^iblo: 5^ 
TcJLaLuu] 

<UcUuaJI Jla^MJ eL^l > cLubj^JI 35 ojuuJI JJjj' uvlc cdai) bcoJ I 3^ <j*bjaJI : 5 g 
Jax^JI ctbuujl^j J La_z>\l I 2s j> i_ujjJ u3^J3 . l$JLc iiJalJI gJcnc (OAC3 

4juJuoJI i__6 IjJo I "2 jvbu*jLoJI i_Qj_)JI -i_j i_qj jJI u^dLoI -I 
JcniJI 4 jux&I L_jujaa i_6.iil33 ,66 J^KJb Jo3_la> JLxp-I -.& cUjAoJI -J 
cucbu^xJI JLol^XJI -3 
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<_£.}! j*J! (JjJali ciul .\nn\l\c_Lillj 


(jc. ^JXuol 

gx> <SLuiJI ^ JjJ^j CjIap- 3 gSJ-^ 9 ^ £>b JLaJuiil i_j Lluj I 

OJjlJI Lii 3 tj] uJj lSJ^j lSjJI j^oX) I Jlo^l CJ34J 

^^LuiJlj J-0 l^JI £jJo JLsujuu] <UL> is2jJLoJI CjIcIj^XJI i_$viblo 16^ 
-UJ3IJI CiLbu^oj -uJ^lJI CiI.Lp-3 (yo j l^-lJ I uJoLulp-^JLj Jcp-jJbl Ij^ (OJU :6g 

dUj^ u^o^iiJI ,o 5 i^dJI >ifi_} 52 -Qj dJJj (0X13 CjIa^JI <j£xiij uJolsuJ cudliuxJI 

• ill/J5dUuJ 50 ^jJ] 4iuiJI JJjj' gLajjl 



S 4Jb”jx) J5 ^LooiS uviblo^ ^SajujJb o iJ^lj-o l _s\iblo '.7 ^jjj 

ci5ajuaJI JLol^-I ioJLO (%8) i_j\i> Jla^-I g_pd 4JL>j^JI= 7g 
%)7) uvi> Jla^l g_pu': cLulaJI ib'j-oJI 

%)7) uvi> JLa^l :«aJJLiJI <aJb>>oJI 

%)7) i_s^o JLol^-I g_pu' :adj_>JI 4JL=>_>^oJ I 

( ^ (jvi) JLol^-I g_) 3 u' IcLuULobJI 4 Jb=-j>oJI 

%)12) (_svi> JLol^-I 2_pu' :djuujLuJI 4Jb-j-oJI 
%)10) uvi) Jla^l :4s2jljuaJI <aJb>_}xJI 


Jla^JI j-o cj^> Jjuo^j i_jlUo JjLc Jju^^lJI 6 jLcI CjU^Js^JI i_s\iblo iSjjju 
TJ-Ol^JI £_}Joj <iJ cjji^xiuxJ I 

uvlp- <LoLgJI JLolP-\JLj IjjJii) 1 54juJ la 5 iJ^j^xsuJI Jj>ljaxJI ^vlc dUj JuoJisj :8g 
(Jjlo <LolsJI jb i_s^cljJ3 — 4 juaibl Ji>\JI (Jax^XJI uJ| 

£_>Jo 634^1 l^Jilc i>° (....obiuuJijuuLoJI - Cjlj^iuJiJI — i_S_)bcoJI - gLloJI) 
- j_9-6 l_y_oJ I 6±$b 

^LgJI Cl\JLai>\JI tjJLO^ OS2jJLoJI uvJblo 

JxjlpJI ^jJo 634^1 cLsJj -1 : 9 g; 

Cj\JLoJb i '\JI cLgJuXJI CjU-J^oJI 6Aib tjvlc. "iiLu^JI I_>j c\sl}\ 2- 
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jjlI! (JjJali ciul auJI\l-L]Ij 


(jc. 

61 & Jbo] olio^l CjIiAs/xJI uJI OoLblJlj lSjI^ XjIa^s _) 4Jjj3 - 
CjLiAs-oJI 23 j 3 ” j $s> 

Jax^- u^ 3 lo\J cUjjjiuJI ioaiJI (.sviblo^ cbbjjjJI (jiOjL^x> uviblo ilO^jj 

7 u\_ol^ uoLuJLO^ i_s\^Lli £3 

:-uJ^JI jyjOJ^jJ lo^/xC <^5 LuJuJI JLol^I ! 10 g 
)i_QJj - y-Lo) 6jlj\JI Jla^l "2 ^Ij-O JLa^l -i_j < 3 jlcIuo JLq^I -1 
Ihjj uJjl l-iS^ uJLuulo^ i_j^Lu^d ioaii i_qJJ 3 u '3 

uvi> Jjjj La5 (OuujI^xJI^ jLc\JI ijvi> JjJj'3 MjLo cLjuuJI Jjjlfi iijuaJI 

jJI^-o -^S-^3 <iJb’ 

OqJqJLo uvi> G^jjJI Cjlo^ uJ5JI J-ojsJI ^ %65 uJl^p- Op’LurJI 63 J-LII 3 
ij^Sj J^olp- uvjjl^ Cj\ 9 . fi U 50 uvi> cuJLuuloJI &9 jjJI Lojuu LlJaJI 



• i^jjJI (J-ou? (jx> %53 JloJ '3 Cj\ 9 .p£>20 uJlc^ 


ciluJuJI ^ JLolP-I JjlOlO olUo cUb- uA) LgcLul ljlp-I^JI CjIcIjj^IJI i_jvibLo 

TL^j'Ll^J^I AlA^J (OlLi L-Q.JL^3 (O^PU' j5jxJ cLs2jIiJI 

ub^jibJ JLolp-\JI i_ojii3u' cbajuuJI ^ Jla^l JjlOld i_jlUo <Ub- (_svi> ;llg 

000 iJlijJI fiJ l_q_i jJ I u^Lil Jjlo 4jLaibl Ji)\JI JLol^XII JjLOii) (OJu eljb cbajuuJI 
jl uvlsioj CjLiAh-oJI ^ JjLjJI (QJu ^Lkiiij\JI 6jlt> cJLb lj] lijupu Ia5L&3 

O jUL ^-MS lSAslo JjlOlQj Jjjjuuu Jj 4 JJ 3 J 0 XiljliJ lSAs-o JjlOlD jxujuju\J 
. JLol>\JI 


T 4ju LujuoJ 1^ <djp-LunJI 6 S jUI Jai) IgcLil Cilclj^lJI (_svJbLo '.12^ 

CiIap -3 ioLszJI ^5ojuaJI cLao^JuJI J Lcx^>\J I ciuulp ^Lu^xJI ^ , 0 X 1 ;12g 

^ iujuu jjuJJ jlac\JI uvi i3-\JI gx> JLa^XJI 6JJb (_sJol2j iJj^juu uodl JaJ^jJI 
^^xsij 23_p- cUb- uA>3 fO^jJU I Ale 4 j Js>jJI jls-jJI uJoLjul>\JI CjIap-^ 
•oSjjuijJI ^ CjIa^^JI 


CjIa?’^ jIac] (OJu i) 7000 JcjA? uvi) d ijjq/^->II JLcx^l \Jjlai>( 

2 s_p- <ubL 2 lJ 6 j I 33 CjIjlp -3 %10 uJI^ LgjJj blubuo Jla^-\JI <ubiL 2 iJ 
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j*J! bjJali ciul ALJ!\cJulb 


(jc. aIIjujI 

) i_jJo L ul^\I I bib ^ JUolcIj CjIjl^3 



T jLuJI uj\Jcpuo 3 ajuJc^iJI CjJcpuo l jju uSjib^-xJI $-& lo — 1 
(joaii uvlc JaxszJJ puaj^xi cLuJ^iJI CjJ^^uo jl u5>&3^JI l/ujujjJI ^jiJI 
fiucxjuoJ jLuJI aJ^^uo jl jjp- i_s\i> (cLjCj Lj' djud^i) uJi. «1 <oJuJIj3)i1juIj' (jtjuulIo lisLo 
jjlsjlo uvic cbuJuJlj^ )jjJu*JI J>b jjlsJlo u\juuJo Liao (jTui) uJ-C JaxaJJ 
(J-olpJI jLju gx> u_jjuj LiJu 

T clcI^jI ijvib Lo S T DIRECTIONAL RELAY n \ •> v ■ ■ 1 1 n i o -- 2 
bus bar-generators -transformer Jl culou> a \- >t..iT directional relay . 
over current relay l ^n a \ ^v,,h LJLc aibjJoJI oIib 5 
i_svi> (fault) cUo> lsI (j-o relay J I L^LLc. ao I oJLqJI uv^olpu i_$\ib 

GjjljJI 

JJlC 6 jjljJU uSjLsJI &bu\JI ud> uvi> j LuJ I jxxj cLplaJI aJbJI ^ j| Apui> 
(O^iui) relay Jl &bul uvi> jxu uJb'L^ (jjubaju jLuJI &bdl jli> (fault) i_sl 
C.BJI relay J I 

: directional relay J I ^ 

Aa j Jo^iy LstJI bib 5 over current relay asuo ^Ju*Luuu usUI L^jJI — 1 
jiiLoJI jLuJI j£. aj'jljj^ jLuJI jjjubajl 
Instantaneous directional relay— 2 
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<_£.}! jsdl (JjJali CLu] .Ut>i\l\uAl]lj 


(jc. Alkali 

CjIjJ^oJI 4jLoj*J ^JlPUjuuj^ <Ui> jLuJI (jjubLajl _Ls 2 j Lub^d J-^iu g^jJI Idib^ 
bus bar,JI jjjluu i_sJLc (jjjJ^o ^ucJ Li> i_s^> 

BUSBAR adbbliuJI jLudxiiJI OjLolpJ 4p>-L£xoJI <3jLoj*JI ^AiLo-- 3 
^SDIFFRENTIAL RELAY 

relay voltage supervision ^oJ^iJI ^IjOjXJI ojLo^. 

S HVHRC _pojJ| dJU uuAj lA Lo --4 
High Rupturing Capacity fuse High Voltage J jLoo>] yojJI ll& :g 
oliuloJI djb-cjJc) CjXJ^^oJI <3jIolpJ uJLszJI A$<dl CjLp-^J uA ^Jl^ujuuj 3 JI 53 

.JjlsjuuIJI A^j> uvic J-asJ ujJI CjMj 15JI 3 obj^coJI^ 

'ijjxpu (O&JLojI ,oAC JjLc. jLudl Js^co yAjJo j-vcA i_ji<u lA LoJ — 5 
^LuAAJI 9 \ kiJI 9 \ JjISJI (jA J LoJ I) yjljUU^JI jLu <iodA CJlPUJ jLudl Js^t-O uA 
uJLc) OLouA yA L5_gJ LoJ I jLuJ Jao \J^ oSLujuJI lA^j-h i-juuulp- (^I...<Ojlo30lhJI 
Lgjuo Loj iA^jJo l yc JAjuujlo uoIjjuAJI jLu jl l 5 I .(-igj*JI (JjjAx 

i_pjjul 1 o L isoJ I <jAuAJI glijjj uuljJu\JI jLu (O-bisz^ (O^ib . ^Lj^J LjLII <Ujjb lA^jJo 
J l 5 I .lS^jLjlJI CjIaJLo uA cLuj^S <iai>b 63!) JjJ^ju (O^ib A-iJI J3JX0JI l_jJA yA 
(lS^LjlJI uA) J-olxJI jLju (O^ib .^JalsoJI jLju (<nlcl uA) Jjloj uul-bu\JI jLju 
^ jixAJI i>° Lao uAIjJj\JI <jAxjAJ ,jjuALao (^njuuJo llsLo <jAuA gllil <Lol$oj 
JL nj'l ,oJlC <iJb> uA^ .lSsJLJI lAJLoJI i_sAjJo uJb l j-o uJlaJL^ (Jji^xpcoJI 
1 gO J lsJu L5_gJ LiJ I jLu' jb Op-^Iiu) L^jLqj go Jojsu jLu lS^jLjlJI 6jj £ b 

UuljJuAJI jLu' (jjO gj'LlI JJuUI eruJJlJo lisdoJ I yAuAJU cLjAxoJI JJLj'ljJ I Oao (OJlSUJ^ 

LjlJ I uAjJo ^jju gibjj jJuup^ .(Tjj> ijJLsdl 3 I) 4jJLsJI cLqjlqJI l 5 C 

jJobco uiiuu l 5 aJI -LpJI i_jJ| Jji^b' JA L)j> 6 j 4 aA CjL^Juuulo i_jJ] ( l j 4 P- 3 l£toJI) 
lS^JAu uOdl OAsJoJU 3 1 clso J^olaLoJI (j^xiAaJLI 3 1 J^^coJI l j-o JAJ 6 jJuA 
dJbJI 6 jJb 1 jA lSJjAj=JI i_jJiiJI jj’Lu LoA .cj Oj^btoJI 3 1 J^j^oJI 

JjJuuuJI gjAuudJ cUiDjSj' ^ cUjjuuu Loj (jujuJo LjLsloJ I ^jibuAJU IjlP- cbJLsdl cLojAJL 
t A-btlJ Ig ^jloI^jJI CiljhiJI (jjo <bu'LJI 6 jIjjsJI ^ iJLc- CjL^Luulo dJUiA^ 

.l^fUJuJoLiSLoJI 

di Lr. d b ->\l n 

~XuD£> jJlA I yc — l jJUuJjJLgoJI JlP-I (ob J 3 jJuJI AjIAjtjlI lSA^-I uA JolsJI cLu'l 
JlP-\J 6 J JLslo (qAju'3 Jjl2juju' 6 jjljJ <^x pA cLu'l jLu' A^jlUl 6jj‘b 2 -Aj 

cLuiy 4jL LoJ cLpuJu 6 Jj i_sA ^jJU JjuojJ I cbL^I 4j^juuJI djub^ .gJol^ibll 
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(jc. A^y 2 k.j 

.(oL^JJ jl#> j* 2j 30 'LI j 
gJol^iJI g-o Cj Mj^d^-oJU Jjl<JI JojjJI l j-o l 3iipdJlj loJb x-5^34 bloJ — 6 

7 libjji.3 

JjLo 4 . 0 -kxLoJI oiib (_svi> £lji> ->4<JI jjS. JojjJI <iJb>- i_j\i> 4 jjJ 
ctbiiuJI dlib (jvi> JLszJuiil iIiJlpu lSI j^xiuJU iJjjsjLo <Llc goJu louo ^.LlLJ 
TobpuxJI CJjJI jlj JjJiuJ 4 ^Jl 2 UJUULoJI ^J-loJI (_s\ib Lo — 7 
J34^ uvic JaxszJ i_joJI iLibyxoJU c-uJI jlu JjJiuJ cLoJJujujloJI (3j-bJI (jjo 

bjJSLuO 

starter soft- 1 

lib Los*j <xip^)^J-Z 

JouuJ^XO l_sJLc. J-OlSI i_joJI Cjbj-^oJI 
jl^jJI ^jii^Lsdl g-o cda^uLo u3^S dJpcoJI Jjl2juuu' cAj Aic- CL03LL0 (oIi^ujuuI 

gu'LiJI jLudl JjJLoJd uJl^lJU 

. J-OlsJI uvi> Cjuijj^ cU'MiJI jl^Jo^JI Jl?-I ,jjjIoJ JJLC-cUlJ^ bj-L^J Ijlo— 8 

'i'bloJs 7 CjJlpJJ ^jsJjuuuoJI cijld^JI 

(jjo JinJu <OjuiJc)iJI y\J dJJi^ jjjulolJI cJj <oJb> ^ (<aiui>l 50 ) JM> yzsuJ 

gUjjl uJI 1.5134 louo 4^oaJjuaJI jl^JojJI i_jJI lubjlsJI <Ui> CjA^ lSjJI J 3 J 0 JI 

I 11 j o V I q Y /•> 1 0 i_ &SLUD (_sJI <UxjJLuJI j I3J0 \l I 
To^J^oJI uvi) (Tertiary Winding) ojuxibl uvib lo — 9 
Tertiary Winding J I 

uJj OoLb^Jlj J^jxoJI CjJIj i_olo (jvlb Cj^J^^oJI uvi> 

^nSjx* j3>oJ ^i 3 ajuuu 3 lib iuib uJLc 3 ‘b^jLiJI 3 ^juj I_vjlj \l I oLaloJI 

j LulJ I 

3 J3^uxJU IjJIj' I^> glujJ ^.liujuuy 3 J3^coJI udc JIolP-^JI jljl] ,oJlC iJb- ud> 
l j-0 34b i_sd> 3 l jJUuUJUjJI l jJLoToJI l jX. 1 qJLoJ I I jib l _sdc 6 jJlqJI <To ai l_flJl 3 u 

; i_S3>jJI obioJI 6 jJl5 cAj (j<£j ylu^jJI 

<ibj-o j33>oJ 0^3 fljliiJI ^ Lu \J i_aloJI lilb (oIjlpojuu] pjj_ \J lSj^I l jlp , l ud> 3 
boo d ij O.^o I I jluJI 

7 6 jJlqJI CjjJ^^o i_sd) uJoLue>\JI jlj^JI 6 JjLd lo — 10 

. dlujJU qxjloXIoJI CI34JJ 4 jpt_buuaJI ip-luxoJI JjJiij' 1 — 
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jsdl (JjJali Clul 


(jc. 

(lookout ) dJb> uvi) ijujuujJI jljidl <jibJ 3 si 2 -- 

Lqjuo J Juouu iLujJI ^1 OULP-. <3j<^<dl OldiuJI ^ dijjJlj (O^puJI 3 -- 

cLiuuu 

? JiuJI CjISLuju J>b iIjJlPu' uodl cLuuuujjJI 4juIjj^ 5JI clb>\JI uvJblo -- 1 1 
.J/x^JI 6 jLi j -- 1 

(jjbcoJI l jJU3 l^Juu 3! jl^JoXJI l jiJ jiii L lo ,jjuIoJ ) jv^xiiJ I — 2 

(jl^JokJI JlP’I gJbxo) d^jjiiioJI — 3 
qjjLoJ') djJjlaJI -- 4 
S. (jOJjliJI CjAJ^^co ^J^jl -- 12 

gljj>jJI 1 -- 

open delta j\j| — 2 
IjJjJI i_sd> (OJlPOjuju' 2 5 1 Cj^J^^uJI 

CjIjJ^/JI (jibjjb' ,oJi 3 djuju '3 .. djJlsJI di^ls-oJI — 3 
<^> 3 ! ii'MiJI (olbj cLu_^g5JI 6 jJlqJI cLo^JouLo ud> ^Jlpojuuu IjloJ-- 13 
^ 6 j| 5 s l 4 a ^uJ s 

IcUJ'Xll i_jLuju\U d^l dj'MjJI (olbj ^IjJujuuI Jjdxiu 
0^3! djAliJI (olbj ud> djlddil^xJI dloJ — 1 
.cueL^xiiiXJI 4 qJ 5 jJI dlo -- 2 
.cAoJI jlu ^ JlpJJ liJe^ctoL^j clLuo^j' cLubuol — 3 
Open delta ?? . Jl < 3 1 1.0 3 V 4iuJo 5 ^db Lo— 14 

A£<dl (OJlPUJUU' 

3 d^>3^JI JlP’I 1 jju juoJi CjgA?- dJb> ud) djjia^xJI 4 j 5 j^xJI (_jdc J3 j^x^JU 
^ CU.L03JI 3I cUilljuJLoJI CU.L03JI ud> jvCXqJI jlu &bdl JjJlPOJLO <LoljdUJUj\J I 

jLudl 63 Li j 

T (Y) jLiuuaJI OajjJoj CiLqJLoJI Jojj JJLc (jJj\J I) gjIjJI Jo^JI Jojj 6 Jjli>lo — 15 
(J-o^JIj cijj 1 3^oJ I (OAC c\y> 6 JjljJI CjIjLjlIJI jjjxuJ dJJj^ 

ATS?? 3^ Lo- 16 

(ac) dju^gfxJI 6 jJlqJI .1J3J ud> ^Jddjuuy ,oLbj 3ib 
J3^u 633 jj LSAJI3 alternator <xj Jj^xu Jjje dJ_pco l jx. 0JL2JI ud> 6 jLlc 3^3 
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(jc. A^y2k.j 

uvic iufjjj cLulioL (olboJI Ijib jlloJ 3 aCcLuj^f) ^_sJ I cuSjul^aoJI OoLbJI 
dJJj 3 matching 6jjb 3 rectifier 6jJb e^> 5 &Ld>o go iolnJI CjIjLuoJI 
dib 3 ij^JLkxoJI 6 jJlqJI gllij uJb OjJlqj alternator jlioj Lq 5 ac to dc Jj^^xJ 
ipUdl CjIjJ^joJI yjubix. dJUj 3 ill_pcoJI (JjlsjujJ Jj_ 2 toj Joiii> 

3 -oJujJI 6jAo giujj' uJIjJIj 3 dJjj^oJI 6jJi> gi>j olLIoXj lSjJI 3 ( 3 -oJUe)CjljljuujJI 

jolcl «lll s |jib.glxi\JI uJLc 

Cjb^J l yc cUod13u 3 6JlcLuuloJI cb>jj C^jXd^oJI Ijib l yc _)jbl CJlo^lao 3 jjJ l j-o 

.<Xo_hjjJI ^ g^xll Ijib JaaTuu ud> <Oa>JjkXuJioJI (oSadiJI 
4ibJo 3 I uv-jbdl i-oXlaJI libJaii iXi\1j15JI i_jlpuju jJLc. bLoJ -- 17 
S Armory 

(OJu jJ 3 Armory diuJo 3 I uo>_)bdl i_D\lsdl ^ libJaii iXijhbJI i_ipuju jJLc. 
JjlszJI 3 I l j-o Lib Jail 

gkxiLo ib’laJULO (Joj‘3 JaO^-oJU aJLkxLuul (OJU L-O^ojJ J^DC^oJI (jjO lib Jail pj yl 

Jjisui Jo^u- JiL. dU jj 3 JjISUI 
Is.c<h^)L> 3 jLulJJ 

byos, lo 3 isolating djj> ^Jl lSJ^j lxgi> JjLaJI ^ Cj\hl5JI Joij pj jl Lol 
is the IP standard "Protection degrees of enclosures What-- 18 
djup” 6 jjioJI oxgJ 4jLq^JI <U>jj IP l$J uS^ 1 - &xao 3 ! jLgj> 

jO Loj I iXiALj ^yo 
543 ex. IP 

dust l yo jL^dl 4jLol^ <U>jJ i_sdb 3 "5" J 3 jJI (OiiijJI 
water or "liquid" ^ djlo^ uXb 3 "4" ujliJI ps>j]\ 
mechanical impact ^ jL^JI ajIo^ d^_p "3" cJlXJI ^jJI 
ps>j J5J hoJxito iilo^ iXib>jJ dJliib 3 

6 jib ^1 dlJj 3 L_ii5j jJ CdlXll (OiijJI jlihM j U-jlc- A l I i_sd> j^li^ 
impact mechanical diio^ di i<UII 
S ANSI DEVICE NUMBERS Jl ^ ubyai bio - 19 
iuJlxlb Cililoodl ^ Oidlito gl^jl ^y^ai 4XjLj (oLojI (j£, 6jhc odb 
NO. 2 MEANS TIME DELAY 
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(jc. 


DISTANCE NO.21 MEANS 
NO.25 MEANS SYNCHRONISM-CHECK 
NO.27 MEANS UNDERVOLTAGE 
MEANS ANNUNCIATOR NO. 30 
NO. 3 2 MEANS DIRECTIONAL POWER 
OR UNDERPOWER NO. 3 7 MEANS UNDERCURRENT 
NO.38 MEANS BEARING 
NO.40 MEANS FIELD 
REVERSE-PHASE NO.46 MEANS 
NO.47 MEANS PHASE- SEQUENCE VOLTAGE 
THERMAL NO.49 MEANS 
NO.50 MEANS INSTANTANEOUS OVERCURRENT 
CURRENT NO. 5 1 MEANS AC TIME OVER 
NO. 59 MEANS OVER VOLTAGE 
NO.60 MEANS VOLTAGE BALANCE 
PRESSURE (MECHANICAL PROTECTION) NO.63 MEANS 
NO. 64 MEANS APPARATUS GROUND 
MEANS AC DIRECTIONAL OVER CURRENT NO.67 
NO.68 MEANS BLOCKING 
PERMISSIVE NO.69 MEANS 
NO. 74 MEANS ALARM 
NO. 76 MEANS DC OVER CURRENT 
OUT-OF-STEP NO. 78 MEANS 
NO. 79 MEANS AC RECLOSING 
NO. 81 MEANS FREQUENCY 
CARRIER OR PILOT- WIRE NO.85 MEANS 
NO.86 MEANS LOCK OUT 
DIFFERENTIAL NO. 8 7 MEANS 
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NO .94 MEANS TRIPPING 


CjuiDiidl LoJb 6 jjIjJI gJol^ii uvi> dsjuu gliu'jl i 

S dll I j 0 1 1 


j Lo — 20 


giup' «_fJU_Lj3 dJuLoX* JJLc 6jljuJI CjlLo djud^ijl Cju 23 iq 3 uI loJ 5 

d^juj 

Tj-OJUU-UaJ I jLudl 3I JJjXoJI jLudl S jljuJu\JI uJLc lj_h> jjlSI Lx$jI -- 21 
JJjJloJI jLudl ^1 dj^J dJj 3 j^qJuuuloJI j LjuCJ I dJibcj Jcjd djb>dl Jl6 

S l j 5 J dJuj^SJI diisj^JI JM> j_puJJ ^xjuju Loo> _)2wrxJ I dJoiLij djuuuj> JM> j-oj 
djibiQ 3 dL/xJI CibjjlLI IjJb 1 jaxLuxodl jLudl jLuaj\JI uJb j_bu>l JJjjuaJI jLudl 
jjjjib 60-50 jjjjLoJI j Lud I jjlj'Ij u3^j. 3 mA 30 cLi^iapdLcJ I O lj Lud I9HZ2OOO 
. j^juuuloJ I j Lud I j4jLj jLudl ublsjubl 5-3 j_bu>l 
uJbdLo ouua^ uvib^ JJjjdl dxuiJ LsuJ JJjjuoJI j Lud I 6 jC)Jo 3 > LjJjiiu' - 
. jjjJiib 60 - 50 jjjjdl JJLc 6 j 3 -lo 3 tU <Taaii uJLcI Jj^j'9 
djjliLo ljJo> Ji>l jjJisj giijj-oJI j Lud I 3^3 d^ziuj^oJI objjjdl 3d JJjJLoJI j Lud I - 
1000 JJjj' jJLc j4J-ol udLuo 40 JjjXo jLu \JjLo < jxxJuuuuoJ I jLudJ <ToaiJI L jjaiu g/i 
ijjuilj j4JLS2J Lojuu 1 jJLLO I l_sJjUO 30 j^OJUuULoJ I jLudl ^ Lj Lo I jJlS I j4lSJ jjjjib 
•jjjJLib 500 JJjJ JjLC jJLUO I (jdjUO 13 JJjjLoJI J Lud I (jjO ULol jJl^l jjOUUuUUoJ I j Lud I 
fijs> Ale. oLuuudl (Ouujl^ uJb j^xLuuLaJI j Lud I jj'l ijC JJjXoJI j Lud I jj'l i_idi 3 u - 
udlc JJjj' d-o aii ^5 jlu' jj'l ±os> <JJjjdl i-juaju?- 6 jj'l Loj I i_aJjiitjt) diJjiito 

.LiLp-l ^93 jU^J 1 uJx. jvCxpuj 

gjji) iJ^ol^X- djuuu ijdLc. Juojiszj ' Oj^Jcipdl dj>jJ iJiiiJ 3I ^LuajMJ djL^Xll 6 Juuj - 
jLujlo * j Lud I * j bud I 6Juuu * ( j LudJ i_sJ 5 dl jLujuoJI 3I) (OuujuxJI d-o^liLo iJ^dl 

.aa 52 j^xJI uvi> dJ (jOj^jdl (Oju i_S-jJ I O-ojJIs <(Oaja<dl uvi> j Lud I 
.djudcjidl ijvi) ^jjuud^ j Lud I u\i> ^LuajXJI (.s^qJolsJI Oj^-buidl - 
gMi>l 6 jib Lb cjib djubj^Sdl iaszj^xJI uvi> i_iLouodl dJ (jOj^ju Lo jJou>l ^ - 
■ a o j v ^LdL s i dol l CjLoj o l In if i l i il j In .j-i l 6jibUo t fibrillation 1 dol l 
liJUjJ^ i j jjjLod I j bud I 6jibLkxJI 6i4J i-adjuuuo jj^ls igj^dl 3I ,ojJI 

.oulaJI usdb ljJo> JSuuju 3.Q.0 

3I Jl^I^ obu'L jxujuuuoJI j Lud I j^jxd <buju ,OLUJL<dl L^L> i_bb Cj^JaiJI JjlOl^u' - 
l j4J L03 L^bdl uvi> i_s0uuJ 3jjiSJ Al I JjLuaJI JM> ^ djiaaidLo Cibjjj' 3d JJjjLoJI 
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(jc. 

L^j^JbcoJI oli^jXJI gjjsj' uoMji>jj uu_uujuJIs JjLuuJI tjjylJu ujujujuu Lo-o bjbdl 

.JjLuuJI 

ibs-b 6 jjlqJ 6Jju L^juuloJ <j£}3ujuJI gdouuuuu usudl cUlJ^iJI u^ib <iLo\JI cUlJ^iJI - 
<4 j (jioj jLu 4J\1> ^ jxxj Cupus 

jj_pu' jLuuXJI gjJoJuuuu ojjlc. l 5 jJI jLudl Let Go Current _jj_pddl jLu - 

jS^-Lodl uvJbdLoJU Loi >3 u^ibs <Uuiuu 4juuiJ 

fili) * Luuu X) I (Ouujlp- io^liLoJ JlP- Jiil i_sJLc IcLu ciJLoXl I cLuJ^iJI i-_J L ljul^- joJ - 
cLuJ^iJI Lol uLJ^i) 65 cLa^iij jjjjuib 50 jjjXoJI j LudU <aJLo\JI JjJuju 

u\i> Gj^p-MJs iobJI ,oLulc>\JJ I jib HO >ojjuuLoJI jLudJ <iLo\JI 

ee_>XoJI A$_<dJ JlpJI jLi> ,j] Lol As-r’S psc. 

60 jaxLuULoJI A^pdUs 30 ^ib 

(OJu l5aJI usJ-C- jLuJI £. 3 JS jLudl ioai) uJj <3i>Lbl Juouisj' Ajs-budl - 

jaxLuuuxJI jLudl ^ Lo i_q uJo3 sib ^jJU uO-^LoJIs xaJ <jxb>2jdl 

.eejJLoJI^ 

.<buLdl ,jj3_pdl3 (Oojuu^JI 4jdjLc. jLl^jI oJLuulo y\i> Jaii) jsluu ^UlJsiJI 6 j 3 -hn> - 
IiJlcL^xj Lujjj' 4 ju\JI CjljLuJI i_juj -- 22 
jLu' Is.c - jLu' Ioff - jLudl 6eLijIo.c - jLu'IL - ^jiiLoJI jLuJI Ir 

Ja=»^JUI jLu' InL- j^xqJI 
InL,IL,Ir,Io.c,IS.C , Ioff : <ub>\JI 

^ V <Li Loudly ^LiLo^JI "" ^3 

cuLo^JI 6 J^u>I J^iij (Jjlo p Uo.i.l I l j-o cju> jjjuuJ j L^jpcJ I ^1 uLL (jJLbj' ! cbLo^JI ^1 
fitting fire ^_pdl 

(j£> 4jLolpJI 6 j^u>l (Jjlo (oUdaJI (jx> cju> ^ib jLgudl ^1 uLL- (jjUcu ! <3 jLo_xJI Lol 
j^JI 6 eLij 3 (jxbLojuL 6 eLij 3 jLudl 6 eLij 
; CL 1 L 03 JI 3 cuLolpJI qju ^gjidl uJI 4i>Lxbl 
) <=u j LsJ I cuLi^JI jl^p- Jio JJolszJU cLJ^XJI jUAJI jjlc J-olszj cuLo^JI jl^p- 

( jj>sdl 

jjj) iCjxUJ 4jJljl usJ^ uL^J.S JJ^lsJI uJ^A^- JlSZJ J-OlS 2 J cuLoudl jlgu?- Lol 

uKolJI 

T CjLouojloJL js-niJI 0-^ sib Lo — 24 
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(jc. 

yo I jJu^xi.3 JJolsJI uiuiu 5 j ,0 -ojloJI l jSJ L sijo ^Jjsj's JJolhJI i_q.u.u 5 j I - 
JJolsJI dJJj Jjsj (gJol^ixJI) 4 jC 3 ui 3 toJ I oLo^oJU 
jJulOuO uJI gliPU (lS^JLjlJI) (OXoJI Lol CUJlSuJJ jJulOuO (_jJ I gll^jJ j^JliJI - 
) J^pdl jLlXJI Cj^J^co) cuiLaJiU 

?4jlJbbu'l JJLaJI Cj LouOlLoJ 1 3 4jlibbdJI OlouOdLoJI l jju (j^jiJI ^iblo — 25 
63 Li j XJd (Ououlo Jjlo J OSLO ctoaiJIj J^olSzJ uOiJI (_s^ 4jl& bu'ljJLsJ I CjLouojloJI 
udJI i_s^b 4 jiibbj\JI Cj LouOlLoJ I i_s^_)^JI 1 -JjouuJI _ J^p*JI (j^blii^dls 6 J> Li j - jLjuJI 
i_ljuJuJI JuiD -6jjJill 1 _J-U L 5 Ls 2 _j I JaiD fiuOJuO JjLO L S2 jO fibu’XJI^ ^oULqJ L J-OlS 2 J 

l_sJLuO l.Q.lJ I ” LpU \J I i_stZD J \l I 

load demand ?JI ^3 connected load Jl ^ju ^jiJI — 26 
connect load 

3I (OJlPiLujlo CjuIS cI^juu < 3 juj^UI 6jjIjJI clJLo^joJI JLolP’^JI £_yosyo 
(_jjulo 1LUI3 <d LuaC.3 Op-Mj' 3 ciu5j3 6 c Lb I dljJLc. JLjlo 

ob>LpJI J 5 connect load Jl l j J uu Cjlo^ i_sd> 66 JS ^Jl^ujujlo 



. ^juUjJjj Cul i_$JJ I (olboJI cjuuop- oL&slo <3c?\s? til 3I lSC 
demand load Lol 

ud> oJlajuu uJJI Cjb>bJI uoLszj 6-L*x> 0103 i—i^JLbuoJI J^x^JI 

LujiU factor ^ i_J3_jvbuo load connect Jl yc. 6jhc o^ 52 - 0 

diffarcity factor Jl clouujI 

(O^jJI ijvi> »_so LjJ CJL03 ^ uaJliuj ^jl (JjjIujI uJLc CjLojS 4J u 3^ hJLc- 663 
• Ji>l LgJLD tj^JU «-fJ XJL^JuuU Xl I CI1L03I3 63JJ cllLi^l (_sd> ^1 jjjuLuul ijJLc. JjJU I3 
recepticals bye 3 wire not 2wire as di ii ? \ll J 3 jJ| » \^v.nv IjloJ — 27 
^ Egypt 

short Lj-L*j LojJlszi) hot and neutral only yx> JjLuJlj iuliill <uiuiJI j^Jj' 
■ u-uOj^JI i_sJI gljjQ^II gJjiu (OJu Lol^Juu 

J-0J3 CL03LL0JI j 3 Jj 6jjljJI yx) c.y^S J-ol 52 j y^xiouuJI L^juuuoJj LoJJlszi) 

■ 6jju^ jlbu?^ 6L03JI uJI jLuJI l-iib ^1 ^jSuOuoJI ^3 Luuu XJ I u\i> jLudl 
jxxj short 03-)^ jJlszi) ground 1 _ S v - ouuju j3-I liLLuu L^j cLu'JjLJI L >iuiJI l >Js 
4^031^0 l j-o Jil 4jLo3liLo yXJ ground dJULuaj jLudl l j-o jjS^JI cypJI 


.^LuuuJI uvic jojli 4J ^juuJ IjlP- j^Sji^d jlu uJI ^LujuXJLj jxxj ^3 jLuuuXJI 
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jsdl (JjJali (-ilul 


(jC- 

cuJllJI Cj l_).oi>J I ^ J5 ^jjjl 



gJoi Jlsj 6j 3 JI glolo uvic j^Jdj uvjJI iud^iJI yvib : Recovery voltage 

. 6j Ij-vijJ I 

cuJLolc cLul 6j 3 jJI gJolo usJLc j^kj- uoJI ijvib :Resitriking voltage 

. 6j I jtJuJ I cLoJoj 

uvi C-Cu' uvjdl dii Ij oil ^svi) c i i In -> 1 1 1 cLcLojjXll ijvib Transient over voltage 
3I d 5 ajuoJI cljp-l ^ cjx> i_5 1 J4J1O3J 3I Jj^xd Jjlo J-0I3C 6JlC jju'b' Clxu d 5 LuiJI 
. l ^cl3j^xJI iIi^Jlp- dJb> uvi> 

Phase 3) g_bi ^Jlc 6 J5 jJI gloLo d+bli ^ : First phase to clear the fault 
^JJ^UI jjj^bJI Jhi gJoLoJU jl^Joill J^l p\js> (short circuit 
J3I ^1 l5I .Lujiij 6joxj (jj J3J0J I ^ !_sJx.l djuJ^ii g_Lxo dole 

Resitriking dj giujj'3 jiuzxJI ^Jj jhlll Jj^xj bLup- 6jl_piJI dj t_$vii_buu J3J0 
l jjj3_bJI yo jjlS I 1-5 djud^i) J-olxuj jl pjlxu dj I i_5 1 .dJaiuJI ga^j voltage 

io^kloJIs dj'Xlill jl^JoXJI ude ui^j' pOdl JLkcXJI : Symmetrical fault 
.jljj’l dJL> i_^i> d-o^JouLoJI i_5v-Q.ij JLkxcdl l j-o ^3-iJI I Tib 
:loib pJX-sJ uJ-C JUdLC-AJI GAib 
phase fault3 
phase to ground fault3 

djulo^JI io^ixJLoJI uJc C_cd uOdl JUocXll ^3 : Symmetrical fault As 

yo ^3-dl l-kdi 1 _sd> 3 l jjj3-lo 3 1 J3J0 j^s> Cj 3 ^s> dJb> u\i> OA2U3 

.jl_jj'\JI dJL> (j£. CL03J6JL0JI g_pj JLkxcdl 
.i_s\Jb ^133 1 dj\b Jlkxc\JI 0A&> ^3^3 
fault Single phase to ground 
Two phase to ground fault 
Phase to phase fault 

jLj j3jx) (jCjlsJ uoJI d^j lo/^l l d riio : impedance Zero sequence 
dJaiLi ljJ] (Fault) LkxjJI dJoiLi ^ 0^3 (jCjXll j±c (Fault current If) LbjJI 
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(jc. 

; cu_puo) (j^DjXJI uJLc LgJLooi juouijij'^ oJ^^uJI i_svi> (Neutral point) jLpJI 

.(gJI ,4 jlLoj 

Lqjlcuuju jl l j5uoj lsOJI^ a^JI j jmouo isJ Lo-o Source impedance o 
jJu^xo uJLc jvOlO 6_)jb JJLc. jgJoJ uodl Os2jlouoJI 0^3 4 jJ>IjJI OszJLouoJI 
.A4<JI 

n \ •> 1 . . 1 v udJI divl^oll CjXJ^jxo £^1 j^l : Inductive type voltage impedance 

(j£. CjXJ^^coJI £sJLJI IjJb JaxC Ixlo uilliu ^3 culo^JI^ ^jju LlqJ I 

A£<dl pJS) ^ A^dl icui) <j^XJiii3uJ (OJl^ojuju^ ,4jJ>luic\JI iJ^^oJI J-aC Ixlo 

jLlLJJ 4 jjujuLIIj Iap- 4 jJLc. 4-03 liLo X(p*JI _pl52j‘3 VI 10 cLojl q lsJ] uJLsdl 

. I3 J3I0JI ^ -bjjj' dDjJ 

jIsJoXJ Jju^d^iJIs JLuolqJI 4jlLxc <jjo Ijj p AC uvib : Out off phase switching 
gJoLoJI uJLc i_ji<u l 5 I ,j I 3J0XJ I uvJLoj ->3^-3 l 5 I , LgJuu lcui> gJoLo 
uvijJo uJLc 3 phaseZ ^lc. Short circuit 2+^x1. 4jl5 3 1 aJbJI ojj& Jio J/x*j' 
.6jdjLu) gJoLoJI 

Over current ??jLuJI 6 L» j 3 Overload J^ll 6 jIjJ ^jju ^jiJI — 29 
J-olpJI 6 j> L j 

IflLoexU 3 4JULiLoJI cLoJiijJI (j£. J-olpJJ UOJ^UI jLjuJI ijd) 6jUjJI 4-ooi) uvJb 

.% 25 ^1 % 10 Lo ^[pu 3 i-iJLju jl j3-i 4 juLoj GjIiJ C 1 jMj 15 JI 3I &A2-0JI 
Jlio 

JiijJ jjuuu Jjlsjujuj (03iij l j£- ^jL-C- J-olp- UjJLc Ijl 

( ol_p-3JL5 1000 ^ jjjj\J ode ljuLq^JI jj3 ^3^. ilJ (^ou^xo 3 i_jjlibJI 
uJI oubbJI jj3 jlj blfl jJLLol 200 6jIJlXo jLj i_jlpujuu J-O^dl IjJb JJLC 3 
i-xxjuuj i_£>3juj Jax^JI lAib Jiiju jLualc. dJpuxJI jl &lis-o lj^i> p\y> 3!^ 1200 
uJUl jLlxJI 24j^xi liJJjj 3 4jdc (Ou^x^xoJI jjlloI 40 4JLoai) 6 jLiJ jbj 

l 5^3 J >-63juj 4JLiiLoJI 4.o.i.oJ I l yc jluJI i_$d) 6 jLj jJl6j3Joi> Liib 3 .jxloI 240 

iblaJI i_oJj' uJI Ijjb LSJ3J 1-63JUJ uJLlJIjs CjMj^D3JI 6j Ij^> 4^>_p ^_LqJj I i_sJ I 

.Jax^dl 63 Li j Xwb Cjb_puxJU ‘IjIolP’ gjiD3J dJJjJ 3 . cUjLszJI 
% 25 - 10 ^ 23IJJU' J-a^JI 63 Li j J^uj' jl 4 ju_^q 5 JI Cj^J^JI (Ouou^xi' LJLc 

OXsi^oJU 4^2JL^xoJI ^jtjuJI <is2_p- l_j^o olpu 3 .u iJju' ^1 ^3.) 6jju^33 4juLoj 6jJiiJ 

.Jju^dLxJI ODjs-qJ 
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(jc. 

Over current jLuJ I 6e> L j 

< 6 \ij'| uJI LSe^J' udJI ^jJLii-oJ I jLudl l jC. uoj^aJI jluJI 6_i Li jJ I <Loai> i_sdb 

ja>b' cLuj^SJI 6 jlS2^oJI 

. <jjLiuxJI jLjuJI ioJLfl (j-o % 50 l j J o jaSI Lo LJLc 3 uJLoj 
4 Jo 3 ^JLo 

uOl^j' djMj 6 -LoJ (jtZ3lO _)Lu ) _)Lu 6ellJ J-OlPUJ Lgjl <3jy_)^5>JI CiIJlSZ^oJI gOuOmOJ 

.^jJI lAib J4ii ci_i U53J I 6j4^l J-cxaj' J i_jl<u 3 i— Q-i-U ^1 

T l j-o £jiLoJI 3 uOujJI 3 t_S j LszJ I gJoloJI ^jiJI Lo — 30 
cloJoj ud> ^Aiujuuudl -aJjLszJI 6-iLoJI ^3j 3ib gJol3iiJI ^ u-ujuujJI ^j-oJ I 
.gJolixJJ <Ujuoju_)JI jjjuloMxII JotiLi JjlOlO cLu'I gbujg^ll 6j I j-ObJ I 
Breaker Vacuum Circuit d^l ^ £jiuJI gJoliJI - 1 
CI34JI ^ L0L0J' ic-ji^o 6 jIjujJI cliJol <i6_)C. g_lo I3-QJ I ^ £3x11 Ia& 
uJI I a?- lj^ <uJLe 
lS3^JI Jol2jloJ I dx^u Torr 1 / 1000000000 

JjjiSJ lAib 3 gJoLoJU dxuJUUjJI dj LulJLO \LoJU 3 jll>b <ljljU£3 J-OlC l j5uOJ dJUU 3 
^ ^_3_U I IjJb (_sdc CjIjLjoAJI clj^>l JJLc.3 gJol3iJI ^ ^3_iJ I IjJb 1-J3J1C ^ 
<UuJjuu jjL c Lgxooij ^1 Jlp- 3 3 djLuxo\LoJU <uJL>IaJI cb^liLaJI ^j-u L lo 3 gJol3iiJI 
Ijjb 3 cULu^dl i_qjJ 15 j ^ JjJj louo JLo LSJ Li 6 jIjujJI J-Q.IpI iojC JIauxjuI (OJU 
.dx^ 3!^ 36 ljOlp- ^34<JI ud> ^-Cdjuuu ^3_lJ I 
Oil Circuit Breaker uOu jJI gJoliJI - 2 
ioji. 3 ^XJI uOu?’ (OApuxuu JljLo 3 gJo 1 3iiJ I (OAol (yo £3xJI IjJb 

dj LuxoMoxJ I 6jljuJI cbaJol uvic AcLuoj J j Lc- dxijj 63JL0UO 6j IjtjuJ I claJol 
6 AC ASJ dJUjJU ilJS^ djl_)Lu>l J-OlC l_XPU 4 jl cddLp-Mx) l_XPU l j 5 J 3 4 JUUUUJ_)JI 
^3 (]? ll i_sd> (OAilLuJU 3 J^O Xl I (OjJ Ijl 6_}XSJ (OJU 3 j^xoJU djlaioiC. 

U^i) <LoIapuxuI <oJb> uvi> Iap- jjuS ^1 4J3JLC ^ 3 4J0UUJ3JLQJI 3 cUiAQ3dLoJI 

• uJbzJI 

SF6 Circuit Breaker i_sjLsd I gJoLoJI - 3 
6jjui^ Lijj-o l j-o cj (oJ 6_)J>\JI 0U3XI I i_jd> jLujuu^JI (j\i> A>l g_lol3AJI l j-o ^3 JlJI Ia& 

1 100 l _ S vjb 1 ' ciixliicoJI J3^pdl djL)3ijuxo gJLQ^> i_jd) (OAidjuJU 3 6CA2jLo 3 

.dJ 3 i> 3 JLi 5 



103 


<_£.}! jjlI! (Jdali Clul .\nn\l\c_a 2 lj 


(jc. 

J>b Jjb Jouuj^ SF 6 Cjjj5JI Ajj^Io jjjujLuu jLc ^Jlpujuuu I IjJb 3 

. 6 j I jtJljJ I clo.lol iojX. 

CXJ^^coJI cLb^ooj i_jlpu uoJI Ci Lo^juujJ I 3 CXbuuuJI i_jvib Lo '. 31 

7 CU.L 03 JI cljbjs 
ajJLidl cMjjujuJI jiil^ju ^1 sji<u 
single line diagram ib^oJU uuljJu\JI 3 I ^ujuujJI ^jJI - 1 
wiring jjlsJLoJI jLuJI j-ojuuuloJI jLill^ iiLo^JI^ aj^jliJI jjI^jJI (Ouujj 2 - 

diagram 
OjLd^JI J^ujU - 3 
cljLu^XJI^ ajLu^JI J^ujj 4— 

J^SjuluJIj cLobJI cLoalsuJI J^ujj - 5 
ajuiJI cloolaiJI 6 - 
CUL03JI C^jS 7 - 
ajLu^JI 2-°l_)J3 jlu>\JI cbLgjuu 8 - 
^LiiJI Cbl-Lsdl GjjLa-o J^uuj 9 - 

ill^Jjju^JI jjI^J _)Lu>l 10 - 
aJoiPudJ cnloJI cULuJI J<uuu 11 - 
S 4juIjJj\JI 3I 4JUUJU3JI jjl^jjl cLj^Suo ^vJb Lo — 32 
l jjiSbuujJl3 gjuliudl 1 - 
jluCidl - 2 
jLudl CXJ^jxo- 3 
J^pdl CXJ^^co - 4 
< 3 juuuju_}JI C\J3^coJI 5 - 
6AcLuuudl C^J^^toJI -6 

7 (OaJLuuJI 4 jli> 3 _ll jl£> (_sd> Libjijl^j' l-JLP’I^JI Lo — 33 

jLu Jib 6j3^2juj <b>jjJ lc> jjjLuul?- ajli^JI jL(p> • 4 juuj LujuxJ I 1 - 

jl^jJI L^Jllc JjLsxJI cLoJLiiJI IgjLodlij uJo3uj LoJjlC liJLIj JJL t 3 I JJjJ 3 I jvOlD 
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(jc. 

6 jjl t j^xflJI cLaliL AjLosJI (oLbj ,0341 ^1 'r^. • 4 JuLaju\JI 2 - 

c6jjti\ (jjO 

LoJb 3 4J3II0U0JI icjuaJL jvniiJI ylSuo Jj^-3 (-oLujo^I (Ouu jl 144. ! icjuuJI 3 - 
0j4^l Cjj$]oj dJJj uJ^s Jjiail ilJJj jb LoJb OCjuj jjlSI cb L03J I (olbj ^b 
4 jlolO_)JI »_sJ] 4 baj'LLuj\JI i_jJ| 4 ji 5 ju 15 ulo 3 j 45 JI CjM^oJI ^ CL1L03JI 
cLu'l J^xsJI uJb j->Lo cLj Ld^J I (olbj jl ud> OalJI uJlaj uvJb^ : cUa^j'^-oJ I 4 - 
(_svi) JJolC .>343 clij'l J-olSzj Jl UJ14J3 Joai> I4U0UXJ uOdl aoljJLoJI uvi> JJoisJI 
4.I63JI j L^> uvi> JJL> lSI ujApu ^jJ cijl^ L4LC J^IjujloJI ^JoLLoJI jjlC- ^cjJoljLo 

->343 JJLc. jljj] CiIjLuj] A 43 J cLjuJlpJI 6344JI uvi>3 oJbl uJx. LLuu 3J3J Louo 

I4J uJ>b JJ01C 

S (OJl^ujuju' looi>3 ^jjuLuUI Ci\J3acoj J3juoiioJI Lo ! 34 
uJ-C- J-ouuuu' 634^ \JI Ci\J3aix> 3I jjjuLiiJI CjJ^puo 
J44JI 0^3^002 - jLuJI 0^3^00 1 - 
pjs> uJI \js> cuJLsdl J344JI3 CjIjLjuJI Jj^auJ CjJ^puoJI OJJb (OJl^ojuju^ 
aJLsziJI 4oUaJI CiblAC3 (abauJ^ ,jjli Led I3 4I63JI 6)4 : ?'l ujuujLuJ 4iaa3dLo 
. <aJLs2i> 3JL2JI3 

pj uJJI 634?- \JI uJ| lg 663-0 ujuuop^ aSojuuJI iJb’ JaJu ,03x13 uj\J3acoJI bl&Q 
5/ 400 3I 1/ 400 jLudl 0^3^03 udi Lob CuU' Jj^pu u-juuuuj 1JU33 libjbj 
3I 100/ 66000 ouuuuJI ^3^3' J44JI 0^3200 ^34?^ l jjLiLaJI jLudl l-JUjux* 

OJLiLaJI A44JI ..■■■■^ Jio 110/ 1 1000 3I 100/ 1 1000 3 1 110/ 66000 
. <^Jl5ojuuloJI 634?- MJ 
T (jjjloiLlI Cj\J 3.200 Jj^ Lo ! 35 



<Lo 3 LuaJ cLujuLLo 133 ^ 3 ' 6jjlsji^d pjs> i_jJI 6jJxdl ,oLkxj oljLu'3 -334? JjfpO 1 _ 
4L03JI 634^13 daiilj-oJ^ (OiipaJ^ jjjuLijJI 634^! 
ob LgJ'LiiJLo ^3^3' »_solJ I 3 6jJaJI ( oJji.iJ 4JJ33JI l jX. 634?’ \JI jJ I3 J>C- 2 - 
qjjLlqJI 3I CU.L03JI (olbj jLu'3 ->4<J (-JjujLLo jxt i_jJ Lc- J4?3 jLju' 
jbudl u3^J Mjuxi) 634^3] I I43 lS 3 l 2 j' cLujuLi) ,004] J44JI3 jLuJI ,046 3 - 

l jiiLoJI LS3JLJI J44JI3 jaxol 5 3I jju-ol 1 jLuJI 0^3^00 l jJLiLoJI U53JLJI 
oJ3i) 1 10 3I CjJ3i> 100 J44JI 0^3^00 
T rated burden ip'ljJI niol l; ^./^o^l l Lo - 36 
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(jc. A^y2k.j 

3 1 jLudl CjXJ^^o ^Jx I^JLux^u udJI J44-0I oJ^iJL 6jJJiJI ^vib 

j^JlpJI i_s^i> 4_?3_ll ^J.3 Ijs jLuJI u\i> lloodl iojis J-loJ ^1 (_sJx ctojb 4A«aj 
CjXJ^^oJU 4.6 jJ I lS^JUuJLO l-JUuJLP’ IgJ (^OuuULoJI 

S p 2 0 . 30 VA 5 uJLdl >o_)Jlj \ D .^nW Lo - 37 
<=u Ld 3JU jlu 4jl i_svJLs2_ip j-ojJIs Name plate iJu^aill uJx i_u 5 j' 

4 i>jJI lS^Lujlo udaj 5 ps>j 3^3 p i_6_pJI jluuu (_sJx jq Ioj lSjJI joJijJ 1 3 

ij-ols-o (JjLoj Pi_6_pJI l jjLoj lSjJI (OiijJI^ Accuracy class 
jLjuJI J30C0J ouljJI jLuLU Lasjub 20 jLju j3jx) tj^uoj 4 jl uO^zj 3-^3 ALF 4 j>jJI 
4JL^3-oJI J Lcx^>Al I jl okujijj LgJ 6jjiLoJI C3J0JI ijvi> U00JI iujuu cLqj g-o 
. jjllo I cJ^i) 30 cuJLc 

jLuJI ^ Ldajx> 20 j3j-o JJLc. % 5 44KJI lioodl <Ujuju uJLszj lS_)>I ^iLijJoj 3 1 
il 3^0^11 4 jjIjJI (OjlqJI VA 30 (jvlc. ^..IJoj Jl3^\JI ,J 5 l jJLiLoJI 
CL jx)j [(j.Q.i.juuu p6 3 1 p 3 A£<dl Cj\J 30^-0 uvi>3 jLudl J 30^-0 (_sJx X 3 1 P 5 i_u5j.3 
class 0.5 |j3^j ^juLloJI 634^1 u^£> 3 class 4i>jJI i_$ 3CULL0 3 I 4i>jJI i_jvJLs2_i KL 3 1 
jLudl oliicluixo cJlC. n L^oujuj 20 I3 (OaiiJI l j-o dlJj 34X 3 1 class 23 1 

• ^bJI 

S j Lud I J 3»^-o ^ j 5 liJU <LojMJI CjIjLu>\JI (_sdb Lo : 38 

(continuity) cL^liJI oLoloJU dijl j^T.,i \ll ^xjLd 1 - 
djLoJLoJU JjsJI 4-03 liLo ,JiiJ ^3 dJ3i> 1000 jj^jloJI 4J0UUL1I3J JjsJI j LaJC 3 -l 2 - 
>OjuIjJj\JI CjLqJLoJU JjsJI 4-03 liLo Jiij' ^3 ^03 1 btJLo 10 l jx udDj^JI g-o 4j3jliJI 
^3! blJLO 20 ^jX (_5T^Dj\JI g-O 
OjjLbaJI 4 _louuu I3J 4 juloiiJI jlu>l 3 - 

LS3JU1JI jLudl ^jju I-JL03 uoljJu\JI 444=- jLju' jlj-oL dJUi^ 4 jjuju jLu 3-I 4 - 

jLudl 4-044 (jjjhi^ L53J LaJ I i_qJLoJI uJx JojJLjjuj dJUj^ gjjuudJI jLu>l 5 - 
Lqjlo ApJI clj b] udJI ibiuJI (jx> Ijaj' udJI gjjuuaJI ib'j-o i_jJ| 
jLo 4 _biajJI OAib A5ZJ3 % 50 ciajuuju Jjjj LS3JIIJI i__o_LoJ I jLju' jli % 10 cUajoJU 
J>Jj dUjj3 jLudl i_jC> lj^> 63445 6 cLiJ i_sJ] LSC3J' -i^JI i_jd> 6343^ 6 cLiJ l 5 I 
. g4juajdl 4 Jb' 3 X) J^pcoJI 

3-)u^xo J4 j^33j' (343-10 (JX. dlJj3 LS3JLLJI i_oJLoJU 44l>ljJI cto3liLoJI yjulai) -6 
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(jc. ^Jxuol 

gi>j ,0x13 Cjjisxo cLo^liLo gjjjJo (j£. <Ui> (O^xOiJI o^-°4 j/xLuulo A^> 

,03! ljujop- io^liLoJI i_juuulpu'3 j-ojuuxoJI _) LjuCJ I joai) ,jjuIx 03 Ix^ujJJ 

jlxxll <3-0X0 J0UUJ3XO -r A^xJI <3/3X0 J0UUJ3XO = A03 liLoJ I “ioXisJlj 

T jLuJI Ci\J3Jxo (jjj Ijlo (jioj i_6.iS — 39 

,0x13 iij3j l_j>oI 0- 0 L , K <j| S2 , SI jLuJI Ai^jlxJI i_oljJo\JI Jj^xo pjj 

Jju^33xJI JotiLi i_sJI 4xoxo (Q^xOiJI l j5uoj JJjji-oJI A^JLI jJu^xo Jju^D3J 

goj (Oju.3 CL1I03JI 634? I lSAAJ U0JI3 jLuJI Oj^J^pcoJ CU3J LaJ I ubljJoMJ ibliLoJI 
Cj\J3^coJ iuljJI j LjulJ I < 3-0X0 i_sJI Jj^xi uOO- jluJI -b)L>Mj3 IjlpujJJ J^^JI 
,0x13 I4J jJo IxoJ I I <3 -oulo Jx<uxu' ,0x13 In j Lud I 
lxjIjJI jLjJI X ( ljuIjJI jLuJI j3j-o JjLc) (jjuliLoJI A4<JI Aojlo — 4)3-0^] I i—iLux? 
J3^uxJU 

3xlc 4J3JU0JI3 jLuJI J3-200 4J3-o^J < 3 xjIjJI AoxoJLj yjLoj'3 
^jxxjuxoJI j LxxJ Li oJolpcoJI <3 j AsO' (olhj 2 jxjI- 40 
CLI0UUUI3J l^Jbuii ,0X1 uoJI i_11j Li j UouJ I uOb Cjlkxst-aJI j/xLuxoJI jLjuJI jJu^xo 
l j 5 xxj jxJxulo jLu uJj ^.3-^3 JJjxoJI j LxxJ I Jjp^ju ,03x0 ixdJI 634^ I 

oLjLbaJI 

d^bdl J3JXLUI jJls_3 i_jX) ^JOujuuj jl 4xoJb\JI <3 jLc. j-oxjuxoJI j LxxJ 1 3 
(olb^ J l_\j XJ I3 «J1 jXJ L^du'XJ I3 CU.L03JI < 3-oJajl <3jjL52J uX>3 o^l^xJIs 5J0 1 3-jiJ L j 
< 3 JjJj jjL^xo JJ103J ljlpu i_jvxJ I 4 xoJb\JI o-° 2x^13 olijIjJoLubXJI 6cLb\Jl3 ,jjjjj*JI 
jxxjuxoJI jLuJI ^3^3 O^^-J CP - ^ 1 i>° J-^3 <34 _)LLj i>° (ol-\3axulj dJU X3 
1 D3_y_ldxJ I I3ju.1l (_jX) 

6 jl_p- <b>jJ 044-03 Oxi jJ I 6 jl_p- <L>p 044-° J-o£ <3jjJcu 044 i 3 J^JI 3 ^ Lo - 41 

? OjLqJLoJI 

J3ax2x ^Lqju I o-o 03^-4 3^3 Oxi jJ I Gjlp- <L>jJ jjjuLloj jl&A-H J-osj 

JUJ3-0JI uJI ^LoJiJXJ I 0-0 Jj^xi j LsJ I3 joj 5 JJxxj JxLszx a! jLc. (Xj OxijJI 
^jxlo Xlxl I JoloJ ^ 04^3-op-o i_sO> (O^Ou.3 <3J34jl AbuuJ^ ^juloMoJI 

jjlc- 3I JxxoJU 95 ciju LxJ I3 jIJjXJI 65 6j[p- i^-jJ »_sJLc. Alox«b o^-° 43 < 34AujJI 
oJUj 

ol \j| ^LuaJI jlg^JI Jxo 346 CjLqJLoJI 6jIj^ < 3 aj 4 3XI4OJ ^obJI j I Lo I 
jLu I4J j-oj A03LL0 (jx> obu'lxJI 6 jIjjxJI uJI ioLb^JL OjyjJI OjIjjxj jj'lxJ ^LoJCJ \J I 

J>b jLu' J3JX0 0-0 -L>3J l 5 jJI jLuJI Iiib3 J3 ^coJIj j LoJ I jLxJI gx xxujIxu 
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(jc. A^y2k.j 

6 jl_p- loj ] 5 l&A^x) iJIju jJ I 6 j lj^> dJUuuuJ 6 jj' 3 xJI 6 jlpJI cfJU_XJ 3 
< 3 _?_p 50 (jJx. Joojdu i_sJc)\JI dj Lujlo \J iJ I l j-o djlc 3-0200 < 3 j\ 1 j cuic^ CjLqJLoJI 
£ 1^1 <b>p 100 JjxslqJU cijU L jU I 3 <b>-_p 70 jljjMJ 4 juLjJI 3 ^Ij-oJI JjlsjuuIJ 
j l-jj\l I3 ^Ij-oJI u\ji£.3xx2to JjL2jiijaJ oIujloMxJI ^ CjLc^ox^co is2Jjl lSj>I 

?? (oljLaJI JJbu (jjo cbdliJI 4J.L03JI ) jl>3J J-aC 6 j 5 Lo ( j £. ,aJ 5 j - 42 

^jJLc ,j 1 C).Q loj (O^JULO^JXJI ^ l jJULol3i LS3JLPU uJAS-O cLc^ l jX. GjllC 

j3^oo dJpdj' LgJLo CjujJL) lllLouo nlj^ll u3^- L°JJlC. djyjJI gJouuu 
dol^sdl LoJLb Op-^IiLo qjuloMiJI Jaiij u3^3 ^Jiinjj ,jjulo\ 1 j Joiij uvi> 
ci_j3_U I uJLc jlg^JI liib (JjuloMxJI JolD dilo.o 4-0I3S-JI dikuib I jji> 4 jloL 1 o 

i_aSjj'3 cUuiu J^^oaJI ^3 uJoLub'^JI djyjJI jlj 3 - ^ JjXXj uoJI djyjJI 

yljiJI l j-o djyjJI j3_)-o u0b>- i_j\iii>\JI g-o < 32 >_p 2 Jxo <3.13 Ijj 

<bd i> 4J3 ^XicXJI f&zjo cLj\l I3 jJ>3J jl^ ^ J^^coJI uJj lS^IsJI 
J3200JI \Lo Jl2j oljLsJI gl_)>\J (OJlPOjuju'3 (oLouxd ^lIouuj I3J 0J52J3 gjiiu uJLcI i>° 
djyjJI jjj 5 j Jl2j 3 1 djyjJlj 

oljlc J3-23 3! djyjJI aJb- i_s^> ^J] yluiillo (jLLol3xJI t-S-i LszJ I gjxD3Jl3 

Jjuaii>3 jljj] jliJb'jxj Laib3 gjLuJI (_sdc CjLuuloMiJI jAoIi) labile Jasjdxj' 
jLudl 0^3^03 Jypdl Jj.3-xu' 4 jjuuu i_sJx. J3 jX3l^JI l j 5 LoJ oiuS —43 

7 jLu^l us-M 

l j-o 3 1 4 juaiu J3^coJI l j-o Ag-<dl J3^-o djlo3JUz-o uJi. J3 j£X2oII <jfLoy 

4 yJ> 3! J3-200JI u^Lc _)XoLlJ3iJI l j-o 3 1 lSJlHxxJI s-J^j-oJI jIasJI 

jIjlsJI CuU' cLouuaijj 3I ^>3_U I gx> 6 Jj3X) Oj^p-XJI 6JJb J°_M j 4 u .3 jjjuLiiJI 

Ci\J3Jxo 4 ajuaj s-ijub Jjxabu i_J3jux^x) CjuLjlJI jlS Ijl jLuiJI Ci\J3^uj 4 jjuuu uJi 
jLudl 0^3^03 iujuu x j^JI 

J3^uJI ^ J3JXX3JI ^Suoj jLudl 0^3^00 CjIo3Is2x3 uJLc J3jlOl^JU 3 
jLudl 6 J> Li j jl^r” [ jjo 3 1 c uJbJI i_jS_}xJI jIJlSzJI l j-o 3 1 jJLjuo \J I l jx> 3 1 cLuaiij 
Cj\J3^co iujuu udc jIasJI CuLj' cLouuaiij 3I jLudl Cj^3^co cLujuu uJLc gxsjaxJI 
i_J 3 juuu 3 U 3 CjuLjUI jlS lj| A^<JI 

S uJLxoJI uvbj^JI gji 33 J40 I4L0 J^liJI 1_1<U lmJI djui^JI l_S^ Lo ■ 44 
dl 1 1 jLu' Cj\J3^«x) 0^3 L^jlJLc. JxjlSzJI jIjxJI iloLgxJI JjXIO ^ j 51 jJI 1 - 

u 3 ^- K -^- 
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(jc. 

cuJbJI g_)l>3 J3j^iiLo ^LiQ^oJ I 
i_r^bjl 5.^03 i_j\i> ^UCjJL &IasloJI 4 ^JI £\ljjj cLU j>3 A^a* JliixLuul ,oAC. tjJLob' 2 - 
LlOlC ) jlu>\JI LolC ^9-1 _)Jo (j£. Jj 15 JI g^ljJL AgJ> filC- (jjo aSIiJI 3 - 
( A^jJI 0+^> 

LjU CLo^oJI C(^> l j J o fil AJ3I uvOJUjJI i_ 5 tZ 3 j\JI l j-0 udDjAJI gjid>3 4 “ 

T 1 q s? /-> J^lsuJI gU.Q.i^g l 5J I3J1J I djliAsLoj ^ib Lo ! 45 

i_ 5 j lf)-^J I i_sJ^ 4X03053 gjj^lJI djl^J lSAhJ udJI CjLiAsloJI udc JjJ 6jLc 

^luoi) i_sJx. i_sA>3 1 g_i j^JCJ I jhjoii l j-o \Jjlo Cj^J^puxJI i_j\i> 

diJb'3 gjj^iJI JojIjJI^ 2, 1 jluiiii (jJx. 3 1 1 gjj^iJI 

ilbi^uJI ^ CjLasloJI dllj Aa-I J^od AjLc. 6j c).KiJ I uv^LLo ud> djliAsoxJI 

gjj^lJI ^ ^LiiuJI Jjoi> fill. (oJ lj] JjIXJI uJLc g^ljJb -4-? dJli& uS^ 1 - 

A£> file l jo> jXlidl Aszj \JI jLudl O^Jcpco 3] JjKJI go> JLo L s2jCJ I fill [ AJ3 
6_)jljJI J>JuO uvlc. J^OlsJI i_JIPU \li> LSjl^jdl U 3 . dJ 66 Jjl^J i_j\lc dljj gjj-bdj^ 
cLbi^Mx)3 (ofxpdJI gjjj-b {jZ. lSj>\JI 0 -° &jjIjJI Jjoi> ^ jXljdl Ahj AJI 
l jOAo LalC 3 1 GjjIaJI J>_Lo JjLc. _i3A>3^oJ I A$aJI J3AU5 (JjjJo ->3^3 

. i_ 6 . dJ 66 a^au A^pdl 

S U 3 . dJ 1 1 IQ? gjj^iJI jludxo uJLc JoisJlj (O^J gjvOAoJI JjO '. 46 
jLb^ ^^LjjlqS JoJiD 4 jluoJ utjJJJL^oJ jludxdJI dJJb' uJb JoiaJL £jOj 
fill. \J JoxsJI^ jj LudAoJU A$aJI 4 jAsj jaLouoj 6 jj 3 - ,ol^j jJ (Oib^ cULurxJlj l jjuuiJI 
- : aJUI ^ Sj dJL All 

^LuloJI 4 j>C l jJU4pdl ^j-o jluiAoJU lSA2-oJI i_rvxuj_)JI J^acoJI JjuOii) 1 - 

<uJbJI gjl> 

S^ls ddiXl^j^oJI -bjjJI dj Li AH-03 gSJ^JI dj Li Jddo gJLQA' Jarxi>2 - 

,oAC3 LMaJI gjb- gju’liuJI 

aSLiJI fill. fiJ lj| Jou jJ I djliA2-o 3 1 l5j I3JCJ I djliAa-oJ i_sJ.6-u.J I cj^JI [ jjo l_j IjJloXI I 
LS_p-AJI ^LqaJI ^ JjuOiiJI ^ 

( QjjLiiJI cLl> ) ^uJbJI gjb> aqaJI dj\J3Aco <0 j_)^ glj^j 3 - 
cuJbJI 2_)b> clA'ljiiuj 5^33 l_6 . dJ 1 1 A^> jLudxiill JojIj Ja^xi> Jjo a 51 iJI 4 - 

i_d .dJ 1 1 A^j> jlu>\JI LolC clIojuj^ jLudxdJI uvlc a^a>- ->3^3 jlu>l 5 - 
djl3Joi> i_sJsl u3^3 Jasdl 63 Ja> j>l uJb-o u^bjl 5^3 6 - 
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(jc. 

jLuaiiJJ cduo^oJI CibdiJI J5 uJcnaj' Jj^zJI jlu^l^ iolboJI Asj 7 - 
6 j S ljLoJI JlSzj ub. ill 1 1 23J3” c uJb> J 330 JJlC- ciJLxC ljlpu Lo — 47 


7 JisjuulJI 


gjl^-o lSI (OJlC u\- 1 c 4 JLo gJLO^JCJ I3 gjj3iJI J 31*110 gx> &J3IL0JI clgjl 1 - 


Jju^D^jJI ^ 352 .)' 


4si>j ^ J^liJIs y] JjLSJI qxjIj uvIc u-vqj^JI gi>j 2 - 

jd^JI ,ojJ lj| L&J 12 J 3 LgJsJs 4JuyjJI gudliuJI uvi> djyjJI LS 31 JU 10 Osz^-Ij-o 3 - 
3 J 3 i_jOu> gliiloJI <3 jj£. jLuulo 3 I i_oJL> djl-Lsio lSI (OAC l jD -\5LiJI 4- 

6jJL2_iZ 3 llijlS 

gi> JLaijuuMJ \J u\jb> ^.jJuJIj lgjii>Lbj JlS2j gjuliuxJI J330 p JX. 5 - 

6 jIjuj lSI 

CiIasd lSI 3 I gliiuJI uJc <3ig5 -> 3^3 ,o-JX i>° -V^LxJI 6 - 
J-olsJI yl^uo jr. J LszJljuu \JJ iLLoJI jla^JI jLszj] 7 - 
JjLSjjjaJI^ 4 J.L 03 JU iiJLaoJI j-oJuiioJI jLudl gjuliu) J 11 X 3 J i>° -^Lidl 8 _ 
l_ 5 \Jj^xJI JjlOloJ I 3 J 11 X 31 JI 3 jLili’-XJI gji33 l_S^> gliiuJI <3jj3J J 11 X 3 J 9 - 
ci5j^J| cLb^Uo 3 j\juu \J 1 3 l j-oj\JI J 3 >jJI lSj^co gli&oJI J 330 10 - 
glaiioJLI ^ipuxJI ^qjuuulszJJ 1 3 J 3 >jJI olcL^xo lSAJ <3i5ij 15 jloJ I 
clIouuu^ j 35 j »_Jjljl^D 3 JcJ I JJLC 3 4 JJJ 3 JI (OloLIoJ \J] J-olsJI u\i> dJIjjuuj^JI pAC 11 - 

Ls2j1jlo 3 Jjuo3iJI yl^uo I Jjlsj j 35 j _p-\JI cL)J>j 3J I Jji>3 <Lpj3JI L > ja ^J 
JJUX31JI djlc Ij^J 

uJLc gjj 3 iJI glhii g-o l 3 JUuJuuJI (OlLi g_i J 3 JJ I lSAhj lSAsloJI jlS lj]12 

li>3> i_fJU ^3 cLp^JJI J330 (jx> JLi_jl^D3JlJ I libAsj3 ^3! ikx^aJI (jx> lSXsioJI l Jju^D3j' 

gjj 3 jdl ^ 23_p- lSAsio udc JJUO 31 JI g-o ^Ijxo J Jq£. iIis-JlP- ^ 

4jL5u03 (JjuOlcJI i_jujuj l jX. jx>\JI JoJLii3u3 cLIolpcoJIj lSAs-oJI 

cloJu^JU cUb_)^ 2 j Louo 4jJbOJ ( 3 ^ 3 \Lo uoliJI ^ -54c 13 - 

^Luj lbi> l 5 I c L<aJu 

S cULu^xJI -LS2J u^Juuj J3^o Jaj^ 33 j' Ale. oJLolC ol<u Lo — 48 
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(jc. 

Ji2juJI yo I cLgj] (jx> J^llJll - 
djlurJI jlji>l ^ gi^oJI 3!^ ^ _xSLjJ I 2 - 
2-JuLq-o uJb 3I gjji.lJLj 3I J^puxJI uJLc dlilo^o i_sl i>° -^Lidl 3 - 

dJaiLi uJi. 6J3J>3 -oJI J^^uJI ijJdjjIj djubuuj ^ J^^coJI 

JjlsxJI 

dlilo^oJU lSAs-oJI jxxJuuuloJI jLuJI (Jju^D^j' l j-o J^liJI - 4 
j^liiuxJI d^l £jlo^> ^ l jjd>l 5 uuuJI Jjuo^j' Jxo jd>ljiJI 5 - 
Jju^^iJI i_svlc iaol^^JI uJc J/xaJI cI^JuLj (O^LpuJU 6)IujI Jluujl - 6 

J^^coJI g;liiu> dJUj gjJu \J 3 I l jJi^l 5 uuaJI Jju^d^Ju (ai^iJI 0I04I2J ^lu'l - 7 
1 a dJ 1 1 d Qo > l j - o I&ASJ3 1_6. dJ 66 d Q-y 
lS^Luju^ J^jxoJI Jjlolpu' yo j 5 liJI JlSzj i_6.dJ 11 jludxixJI JojIj JjlOlO - 8 
JjJ^^oJI uJx. A^pdl 

yxsLo djl^Joi^ lS^LoJu \J 2 , 1 jLudxiiJI uJb A^pdl Joluo jJLc 9 - 
i_6. dJ 66 <xjp? .i(pdl df^iJlico ^jxjjljJI Lojj dj\J d>^3 A£<dl 

£_3_lJ I3 djl^JoiiJI JJlC uvi> l jjddlito ^jjisxaJ^ 

S djLu^JI asj GjJb jJLc. dJLxc sjl<u Lo — 49 

l j-o 3I dJoi^coJI J>b l j-o (JiujuJI j-ol cLfljj JlSj \J| JaxC i_sl cJaJI ,0x1 1 - 
(adbdiJI £_Mj| 3 dJaLPcoJI 2jl> 

6jjIjJI i_jJLc. (J-olSzj' (Sy>\ djlg^> d3^3 ,oJlC l j-o j^liJJ bju^D^jJI ^Jb. dJCiiijI^-o^ 

djloL^oJU LS-lH-aJI JxJjuJLoJI jLuJI Jjuo^j' ^ J^llJI 2 - 
(oSc^lJI dli LojlLszj ^LudxoJI^ JcdJI uduubuuj 3 - 

JdlC. (oi^lJI ^MjI 3 ^3 1 i_S_p-\JI < 3 ^dl 0 -° fi-> b| A(pdl ds^lj-o (Oju 4 - 

d^>3\JI Jlp-I Jo3iijuj 

(Q^LpoJI cJj b| GjjIjJI A^> dl+M 3 uJb A4<JI 4 s 2 jLLo 3 GjjljJI 2^0-0 JJUO3J' 5 - 
dll^> ^ Jju^3lJ[ 

jjjuJJL^o i_oljujl dlipu' cUjjLuaJI djl3-lo3JI JxlC (OJu - 6 
7 dJciLPcoJlj b+sjudiJI dji> (JxlC 33-)^ i_jdb Lo — 50 
Jl<ojuuI b|3 lSjLc. gjdD3JI LoJLb Jj^judlJI djLojJLs2iJ Loxlo JxlsJI pi). 
(^jjJo yc J-olsJI djloijbij' dj3^-i i_6. dJ 220 3! i_6. dJ 66 jj^d 3I dj\J3^oo 



111 


<_£.}! jslI! (Jjdali dlul .\Uh\I\l_Li11j 


(jc. 

gjjjJo pC. gcojxoJI lSjLhJI JjL2oijaJI gjub^ jjus. J L_ipj \Js (oi^lJI 
cUj^ijuJLO 45 ojuoJI ^vlc Jolil^JI jl Cjup- J-OlS_II cLxL^XoJ jl 5 3J3 (Q^LpoJI (OlIc 
^ Ap- jpg (OJlC. ^j-o -bill I Asj \JI L3AJ J03JI cUjlSuuj Jji^i) ,0x1 ^3 (O^LpuJI 
JpO gjLoj.3 6_)jljJI JpO ^biito P3I £xap J-03 ibliLoJI ibuXoJI 
cM-ojJI 6_)X> (jjO OjlilljuJ^JI^ CjljlpJI jj>l i_j\i> lS^jJlJI JxD-QJj iLIaj Ls2_oIj gjj.o.lJ I 
i_jjjuu Jbbu J^juju uvIp- OajibdJ jjulsJlI I (OAC^ Jju^liuJI _) 5 j ilolcpdl AiC.3 

IkjljSu" ,oAC 3 <tbbJI 

u^j' Lajj uOlJI iiLu^xll^ Jo^juluJIj 1 jJlLoLs2 JLJ 6 jjlsj^xII CiLp-lpll uvib Lo — 51 
7 6 jju 5 jJobco l jx> 

cu i_oJ5j Loai) jjl^LqJJ I J-asJI gjb> JSIujloJI ^> 0 Ljd I cLbiuJI - 1 

ja5l cU5uujlo dLuuiuJ t_aj.»£>j \J uOu> 

po CjLoMsJI gi>j3 JxaiJI CjIj-o JAC3 CiliAa-oJI JLol^I 6cl_)ii cLbiP-M-o - 2 
<iiJol> CiMbbu [g-szjJj cLqjAo CiloXic Jiiju uOlp- LqJu^jJ' Asj iiLo^JI 6_j^x>l 
Cib>_p 3I JLa^AJI (Ooi) uvi> jjulsuJI ouiSj Loj jjju Lujlp-^J I 3 ilolpdJ 

4 li>j^o i_jlpu i_jujuj jjulsj J 5 J j\J < 3 i>lbJI CjIjIac 3I oujJI LSpuuxo 3I 6jl_pJI 
^Lj\JI po JjLc. i_jvlcl ^gjLiipu'3 CjLol^oJI (.svic JoliudJ 
^l^pxJI (JjLSjuOJ gjuDC^ C)JLol^ 3 iXLljJI LS3JUUJL03 JcpoJI &_)l_p cUol^M-O - 3 

^3 gjjiuJlj (iJjj gi> j ^3 CiLa^oJI l j-o l_j_)JxJ L i -ilpo dJgj' i_ju*j \J 4 - 
jJoukJU dJjJL C.3 dJLuaoj <jop2J3 Cuuiju' \J uOlp- J-cxC ^ jJbl ijvi> J-olsJI 
l j-o Lflp ^3.} l 5 -JLc jjlC &l_)j Loj iiLu^xll JpuuuLo 3 1 cLIol^oJI puuuj 6^1 ^ " 
6 jju 5 cUaLp- gJLoJ'3 dL>l 6Lp- iijJu' LojjA clj^Luj^JI 
^3 ill_)JL C3 dLuaiij ^ JpLuuuxJI CjuI LoJLb dlxaiuj ^Lb^XJI J 5 gj>lj 6 - 
(OJJu' \JAJ JjuuKju' 

iijlbuJI jaloIs JsJbcoJI LgliLbj^ iijLbjJI Jol^\J 7 - 

ib^ooJU ^ j-jJ I 

l jjbl 5 uuaJ I3 JJU'liuJI ^Lb^l isplpj 0 LuJI lAlixoJ bx^\J 8- 



cll_)JJX)\JI cb2juaJI (jjO _)j5l cLulcj^JI JiuJI JQ 3 ..b> pi> CU_)JLLoAJI OSZjuuJI IjLoJ - 52 
T4jlxdj\JI Jopbidl pi) 

po £^jujI CUJI 34 JI -bpbuiJI ui) dJMxu\JI po 6 jl_pJI JLalij) LSjl_pJI ^LszjuuXJI 

(J-oLszxJI g-o i_JUuuLiJu' cto^liLoJI ^1 i-O^jszjxJI ^03 CjMj15JI 
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(jc. 

(jvi) JXxJUuULoJI jlllJI udc Jx3lS 2J dJpCOJ jljJ < 33 u 2 XX> ->3^3 j-O OjLsJI Ijviblo - 53 
CjIasz^oJI^ -J3-0JI , ^jli j^JCJ I ) Ojl^jJI CjIjl2-oJI jjLuuloJ CjujJJJI CjLo^JciiJLo 
?4juL>q5JI -vjJ^jJI CiLJocxo (lS_>>AJI 6j I^jJ I 
£lkxoj\JI j\J djI-XaoJI 6 -i^J Iap’ lSj 3 jub Cj 13 u 2 xoJI 6a& JjLo 3$^?$ jl 
J-olSj uodl djuyjlJI gLo^ioiLo UX63J uJI GC3J i-j^liloJI j L ulLI cu^liudl 

(_sJI LouO l_5-i LjULC-XI I JjL 2 juJuJI uvi> i-_J 3 LuLoJ I jLudl uJx. Lgj'l5_pco 

.LiLp’l u-ujuujJI jcpcoJI uOlp-^ JJLujloJ I jx>Jj d. 6 jljdxl 
6 j 3 j^xj JoxsJI J>jJ »_soLl I3 <Lo3-hdLoJI y\i> OljodxoJI jx> £3±JI lAib 0-^S 
j-o u-ujuujJI jjLuuloJ I uv-olPcj i-j^ljLLoJI jLuJI ^Lkxiul 4-lciad cuSju'Io^j^I 

L^jJLc. Jj^liJI (QJJ IjJ.i- qJj <s\ 

Frequency load shedding jjjjJlj JLo^XJI lj\X3J u\JLS 2-0 Lo ““ 54 
<0jUuu5Lc 4o\Ic JdjiJlj J-OlpJI 4o\1c 

When the load increase the frequency decrease 

the load decrease the frequency Increase when 

Frequency ccjXJI olai^lo gdouuuju \J _>juS Jfuiu J-o^JI aelij jJLao 
iLuxibl Ji\JI Jlo^XJI Jj^xiu CjLLol^JI (O^id ddjj'l jLzxiij Governor 

J lj.Q.l.n.1.) \J I (jdc Jol&aJI jolJo-i.lJ uOLuaJu udb> p I Jo.iJ 1 (jvi) 

J^iJI jfxoj gI 

JdjjiJI JiLl loJdLC. gJjJjJL gjjuljjQ^ II JLolP-\JI JjuOii) (_sJLc glbuLOuoJI Idib udlszj 
speed governor jjjiJI p<>\^ 6 jaJ> pjs, 3 J-o^JI uJLe 6 b>liuJI aelijJI lu^j 
J Lolz>\I I (Qju 3 ijv^Ludl ecjiJI jLoiQj ^l/oelijJ hajjuJI <bbujuj\JI (_sJLc 

udL_^g5JI (olbdJI jiiluju (oJ 3 gjibsJI cLj jl 3 OjIjoJI ud> lado Ojlol&^JI iididl 
^jjuloIjJI (oMJcJI aJb- uJI (olbdJLj Ja^xj LuLo stability frailer Aii 3 
How the voltage affect by Reactive Power??55 : 
affects directly with the reactive power in the Answer: The voltage 
power increased the voltage increase power systems so if the reactive 
.decrease the voltage decrease and vise versa when the reactive power 
J IjJ' 3 JuLJ I 3 uvbj^JI jju ^jiJI 3 ib Lo — 56 

O^ujliJI 

4juLj^ 5JI OlAaxJI 3 I 6 j^p>\JI (jx> udL-Ufi'X II jLuJI i_Jjuuu j-o cuLolX' 6 _)Jb i_s^ib 
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Ijl <3 juIj _}^5 aiisj^xj ujL^xj jLuju\JI j£. jLudl jLuuuo jjulsJ' IgJLo (j^bjidl^ 
u\i> i_jjouudl jLlJ 

i_jUoioI jdl Ig-ojuomoj (jvi> <UoL> 4 iu jJo <d <jdjjljdl3 jjlloI i_Qj-zxi 

4juljj^> 

I 3 j£. jjjj' \J 4/33 liLo JuS2_Ptj lS^Juujlo jJLc. (jOjXJI tjvi) L^juuji pJJ 

(Jjl^jjujJ dJU J3 

(jOjXJlj cucjiij'3 jLudl j3j-o 
Jljj'^juJI 

jJuuOuoJI uJI jLudl jLujloJ JoioJI 3^3 doJdjl tjvi) gJ IjJ I dLLuJI 3.(36 

Jljj'3+jJI u&3 

LcxgjO^ dJMjuul OsjjI 3J jJu^xo dLijJ jl5 ljl 5 jjJ^p- usJ^isJ (jOdl jjLruoJI ud> 
jlS 

3 j_L> / (Jo 3 d I) dJJLujJ I Ag^>= J Ijj^juJ I3 dlXLuuXJ I Jl^I jx> A3 >LoJI Ag^JI jli> 

I Agj? dLuLxaj^ 

ulL^ 

)} Lo _}LgJ> JjL2juUuJ udlSJ 1 4j Jji^D3-oJI _}LgU*JI J-OlC LuLjg 5 Joiu \J udDj^JI 1 Ou> 

. jLg^dl JxxjduuuuoJ cLiLqjxJI jJLi>3J' ud> -L^di) Joiu Ol 5 J < uvbjdl Jo 3 dJ gLdu 
jLudl jl 5 lj|i> .iLuLj^UI 6j4?dl Josjuju' uvi> cLuujLujI cta^o aJ JjlsuJI Jou> 
(3JjJo (j£. J352J 346 jl^sJI J>JaJ phase j^JoJI (jjuoLo jx> (^JUouLi uJLj^ 5 JI 
.JjlalJI ,jjuuiLo 

.iLcuJo^JI iLp'L jx> JdLszjJI Jou> 3 udDj\JI Jou> (jju ^jiJI Lidji: 

?? load bank resistor Jl 3^ Lo 57 — 
cLuLj ^5 iijJ^o ‘LdLj^SJI ioLbJI J4J31J jju^xo dLjJ (jl 5 Ijl dJbl 

4_bjj Jod JjuxpdJI cOjJlO jdi3u' jl Jjjj'3 UPSgJoiiJLo 34c 6jJJS j(pco 3 1 

(OjL^djuuu <iJbdl OAib JoJjJU Mj^dI < 3 juI 5 uoI dl LiJb qjojJ 4jl 3I JxusJI udc 
I " I I ~> ( LOAD BANK RESISTOR ) A I rv i 1 1 s\ 1 13 Aj \ O 1 1 cijJLc. i " 1 1 /"13 I 6 r\ 1 1 <3 f- 3 n -> r, 
ib>bdl gjdlju . LujLujI LqjJLo doaju^xo i_sjb \JLol^I dllgjujuj'3 J-OlpJI J^UO JoJjJ 
STANDBY Jaxszj' udJI djIjJ^oJI Jbuo ud> djIjaz-oJI OAib uJI 
"5A jLuJI 3 J>4<dl djd^Puo jJU uaJUUjJI (jjidl 3ibLo-- 58 
iduL' uaJuJo L lS-O ,3^20;) (_sJc J-OL2JU (OlOlj^DJ J^<dl dj^^^UO jl uaJUUjJI (3 jid 1 

djuL' 44^ udc »_sJ laJ L3 
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J>ljj JJLSJlo u^jUU^LliLO <jXAJli> uJLc J-OlsJU (OuOu^XJ jLulII dj^3^-0 Lol 
.J-olpJI jLj g-o ouuuliju jjlsjlo A(p>- uJLc LiJ L13 (ajApJI)j35JI 
lS^jLjlJI i_Oj-bJI uvlc ( J-olxJI ) j-ij-JI Js-P’S i>° -J^L-JI uk. ligjJu Lo I.A&3 
jLudl JcpuxJ 

S OJUj^jJI J40 governor ijJj 6 jJLd Lo — 59 
<joLq 3 uIj 1_6 JSJ Lo LjJlPU AjJ^jJI <i]osxjo udc JLol^-\JI 6j> Li j <aJL> yvi) dUi^ 
(O^iij l5aJI n AJ3-0JI cLcjuj (jiblii^ul ^ s> i _ jujuoj Lo-o under voltage Ag^JI 
g-o Li JijJo i_JuuuLiJu' AJ3-0JI 4 Cjuj iJliJI OoMsdl o-° f CCjlJI ,jxDlii3ul tjJI uJLJL 
.eejjJI 

cI^juj Jjl2juuuJI Jcujuj^ t3^>aj' 6_i L.jJ t— qJLaJ I kui> 6eLj pm dlJj cLijl^^oJ 

Lsdc torque ^j^JI kLjJ dUi^ superheated steam jbu 3 1 air 

.jojiJI (joloddl ,oac3 JLq^^JI ^jjl^-oJ^ jlS Lk ocjuj g^jJ o^jfP-H 

akx^\Lo 

^SojuuJI cLuajl asj o^JI c Lqj>LJI oa^j JLol?-\JI gcLj ‘ilkuu-o J^J (OJu^J 

(jdc L^JLo c_p> l^ajj^j' fill JLolP-^JI ud> GcLij Ap-^j LoAlC. i_sdJI 6 Ap-3^oJI 
. i_5_p-l AjJ^j' dilk^o 

ikxpco l 5 I Asj giqJI uJIaIiXJI diliJ-o iLu^^j' J 5 uuj i-jujuj^ibLo - 60 

T lib J 5 uuj ode. ajJ$j 

lSj^jLooo oluuIJ <d*jy jl 0-0 aJ^dJI o-o gu'LJI zero sequence current g_LoJ 
.JiuJI 6dii5 Jiij' ol c 6x. gJuuLouo JJxiJ I akjuj ^d) <nJb CiLeiol^lJ 
Jjlo ijubdJI cuJLsdl 0-0 (J\-OlPU 4sjLo ol (OtlszjLoiS -- 61 

akuii uJI OjJIsJI CjIjLuJI gjjiiju <3sjLoJI (Osiij' l^J^As- <aJk udd> 

0-o 4i>M>3 dj^3^-o 0-o djlAs-oJI (oJLuaj' dUjJs udDjAJI uJI uJLlJIj^ (jdxjjliJI 

cuJLsdl C342JI OJdb 

Aj\J ^ISZjT^TgJjiuJI ak^J ud> udDj\JI gx> jliJI (OJu ol U^SJuJcJI 0-°3 

dlljLlJI 6AgJ L >JULPU' 1—63 JUJ 4 jLolpJI 6j^p-l ol l5l Jj^LoJI(( l -r J >j)) dj '3 A?- 0-0 

O-o sJu.jiiJI gJoLoJJ JjiXaqJI 6jLujI Jjl^jJu (03^3 J-osj' ol M-<4 uJLjdlj3 OjJLszJI 
2 apuxd ,oM 5 JI 6 Aib J40 j-^xiiJ I ibiy 

CjloLo 3 L&J3AJ ,jjld3jXAJI <is2jLo CjloLo Ijl cU | djup" ij&jp uxd jjlC ,oM 5 JI liib 
_pxaqJIj cLobJI CU.L03JI Oj4^l J- 0 l 52 j' uJj iuog^JI ^JbouaJI gJjiuj 

• udDjiJI 
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jab I jjjisi Cljx> J-LsJ LgjCjJuJ 4<uJu l-qJLu ^^cI^ji^xJI OajLo ^1 Cijbb ULp-l 3 
cbl l jX. J-LxSJU uJLiJlj 3 IgJ 3jLljuO JxxC (OUU yl <ulc. <40uOuXXO (_s^b LouO 
• u^bj^JI j^xqJI JuC cliliS^JI 6j^>l Jxxaj' uJLlJIj 3 Lgiullo^ 
ul ^4^ 

^ cLp-3j> Asj ) 3 julgj i_jJ> 3 JiuJI Jou> ijJjJ u\i> 1 £SjC>3 pjj_ ,3^- I^juoJ I 4 sjLo 
gjjiJ ^Jb 3C I^j^xI I <is2j Lo JxxaJ 3 <0 jJ LlJ I <aJouxoJU <633- J J_l£ 3 4 _bu*/xJ I 
IfljuLoo jljxxJI i_jdc J>Jj Lo Jji <jCjJI ujj ^JbujuJI 

?? BURDEN g lb.^ ^ Lo ~ 62 

bbo^/dl ci_i L 03 J I 3 ^jjuLiiJI jjI^J Jxx^ > 44 . S-LLxo i_s\Jb 3 BURDEN ctoJb 
Lo LoJb 3 Volt Ampere JL BURDEN Jl ,jjLiliiJ 3 .jLuJI J 3 JX 0 lS^jLj' uJLc 
jbjj Lo LoJb 3 VA30 3 I VA15 JjLo ps>£ Name Plate Jl ^Jb i_ubj 
6 jjb cub bl Cl 0.5 Jio 3 1 4 j.Lo 3 6 jjb cub bl P205 Jio Accuracy J I 
t>*jLb 

OoljJol uJb Jxx^- -^3^>3 (O-C 4_lb uvi> uC cLj-3^ J3^coJI ljlpuuoj IjLoJ-- 63 
<T 

ujlIqJI oJaiaxJ ^Jl>Juuuu jLuJI ^ c'y? dJUjb3 J3^taJL jjLuu 3 bUj3 
J3^coJI ^1 i_S I • il3^-oJI JxxsJ (OjMJI i_5tjuu_Io LlSjoJ I (jCoiJI gLiu^ cSJjJjJI 
c_p> g+Cu Jj <U>jbdl cbloJI uJI <d ibljJI cLulj> 6 ^JI ioLbJI Jb J3^uJ 

, ( J-olpJI ilb- i_svi> <Euuubu JoiiliLo Lbul dJLiib3 ) JjJlpJI uvi> JoiiliLob l^JLo 
l_yuJL>lo LlSjoJ I <jCubJI gLiij\J (O-iiUjuUU J LjUlJ I (jjO _p-\JI 
i_svib Jxx^MJI <3Jb i^o 6jJib Joaliud^ 

4 jujuuJo lisLoJ I JjJlpJI Clib^l3-o ujujuju OjJuuoqJI Jjuolius — 1 

io^jJI cljLuJI Juiiliuj — 2 

uJb JojjJ io3liLob JoiiboJI Jxx^ 4JLC.3JJ J3JX0JU oLobaJI 6jjIjJI ^s> jx>_)J3 
J^pooJU uoljCXJI ClLoJI g-o l5j I3JCJ I 

cilobuoJI 6 jjIjJI 4J >o_)J3 iiJ3^uJI Jj-C’ uvi> 6 j lj^> -J3J Ji> JolsLojJI jLu Lo I 

J3JX0JU i_sJljJu\JI 1 qJLoJ I l5j I3JCJ I uJb -bujj i-Q.lxb il^PooJU 

^obj^bJI djuuubl J^”I_)X3 _)bjl — 64 

CuJlpJI Uj^xc 1 j\i> 4xx^o Ju> ClpujxxI oLjQbll ^1 LJb> 3 -Uj cLj^bJI djuuubl 
\JI 0 ^ 4 . ^3 
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i_ 6 LuaJi 5 l _^jl — 64 

ilijJj*JI Ljj^xc i^i> <0-040 Jlp- Cjlpoj^dI Jjj^UI ^1 LJb> 3J4J cLij^UI i__6 LJuulS I 
j5jjj.3 . 3 juj 1 j_pj I3 clijjJI ctoJuJI jjuuuiu ^ l j 5 uoJ i_s^6-0 .I4JLC c Llaluj \J I l j 5 uoj ^3 
(oJ jLuuuXJI ^1 jJL t ...333 cLu3_)Ji5J\JI CilujubJ^ \J I3 uvi> I&jlIc 

uJI cl^UI i_oLuaji 5 l J^lj-o i_-0.u.><pj ^jSuOJ^ .l_p-lio \JI I J3J (O^iu 

4 jujlq> 

<oiix^M-o ,jjj_)Jo (j& libcLu'l cL_^g 5 J I Cji£Uuuji 5 >l ujJI uvJb : uJs^JI <ib>>oJI 
jMjloJI JaiS <0 Juuj 600 . aiicLoJI ^3 d_9-gJ I j Q^ i' udJI «U 5 zjuJoJI 

<ulc ^gJUo I L5-iJI jloj^SJI i_£jJo ^j-o 4 iuiiiJI (oLuap-^JI 6JiibljuULo CloJ 
^jjiSJI (OuujI ,j3jU l_j 3J1J I 

oLbujuJI i_oLjaJi^lj3 cLl^LuaJ I clij^SJI AJ3JU OjxoJ 18 jjiiJI ! <0 juLjiJI ‘Lb’-j-oJI 
1733 cULuj uvi>3-i ijuJjiJI (oJlsdl i_o_}Jo ^ cuJluaJ^ <Uj>3-oJI 

4 JLuj lbJ3i> ijJUoj^JI (oJLsdl Jj uvlc J3 -olsJI i_oluuui 5 lj CjIjj ! 4 jJLjJI 41 ^-j-oJI 

<^_pu-oJI cLuuljj i_jJ| J3-OLS2JI IjJb i_S->l JlqJ . 1800 

joJlsJI i_6jJo ^j-o ,j£Xj_puJI i_ 6 Lia 5 lj 1831 cUjuu y\i> CjIjj : OszjIjJI •oJb’-j-oJI 
oLaju-buiJI gJLo^> 20 jjiJI <0 jIjj u^o ( jiOj_puJI IjJb ^ gli libji lijxJbu^JI 
(... 1 1—13x0 1 <Uclju£xJI 

<0j_)Jaj Jx^l l5jJI Jj.3juuSLo L5jJbu\JI joJlsJI L424J0 : <LuaobJI <oJb>joJI 
.. 1865 cULuj ijJ I3J? 4 juuujlJo lis-o j 4^J I Cib>3-oJI 
:S" «ajJLiJI o\JbJI u*s> Jl 5 l5jJI Lo -- 65 

• u-ubj^JIs JaiJI qjuloMj' .1 


.JjbcoJl3 JajJI ^ jjjuloMj' .2 

■ uvOj^JIs JjbcoJI l jJU ,jJUU>Mj CJ3-X?- .3 
. ( j^D3jiLoJI l j-o jjlSI iolloJU jj>Lo (Jjuxpu' .4 
jjlC 3I jujLlo J 5 uuuj u-ub)\Jl3 JaiJ[ ^ qjuloMj' <oJbdl u^> 

u-ujuujJI gJoliiJI J-aaJ ^LpuJu 1 JjJLoJI cbul J 5 JS- cLj^SJI gJoiiju' "jtjjLxo 
. JxsjuuulJI 5^3 gxi'liuJI ^ 3 ^ 3 ' LojJLc IxJ Lc. dJJj OjJlpu.3 < ELCB 
jxC- 3I jiiilxo J 5 uuju JjbuxJ^ JotiJI l jju jjjuloMj Cj 3-X?-" iuliJI ilbJI [^s> 

< JjJLoJI ^ Jaajuaj c'y> (_£, cLjjq'xII gJoi-ij * <=Ls2_j I jJ I iJbJI uvi> ilUiS 3 "jujLxo 
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gju'LoxxJI LoJjLc LJLc dJJj uj_bu Lbulg < MCB gJoloJI JxxszJ 4<uJu 
.JxsjujulJI gjXDg 

jxt gl j-Julax) J5 uuuj uvbj^JIg JjbcoJI ^ QjuuoXb' Jug.!?-" djJULJI iJbJI uvi> 
u-ujujjJI gJolflJI JjxaJ cbuuij 1 JjJLoJI cbul J5 (j& cbj^SJI gJaiiju "jiIiLlo 
uvi> <\J jO I Jasaiiill gjubg uvi> gJuLoxdl -Lxjj>° jxi- uiUj JugA^-g < ELCB 
oU^XJI m-L^I 

Afield magnetic Jl 3 , electric field Jl ^ ^jiJILo — 66 
Jgj?-gJ <buuu5 g I cUSLu JjLbujj J)gj>g <buju LuoJu (electric field) jl gib ^ggiJI 
O-cjJI g-o jjlsJLo (magnetic field) 

jjlsJlo (electric field 3 I c6_pii o ."ili^.vil cbuJu l.viii (magnetic field) J I LoJuu 

(OJlQjlo jLuJI i_£u5uoJI LoJuu ujJgiJI l jX. jbLiuo jLjulJI v oJLoJ I - 67 

^j^JI 0 ^ 

iblsoJU <buJu dJUjg <b?jJ 9 0 i_j Jjjgidl ^ jbljuo «_clJLoJ I (jvi) jLudl ^gii 
jlS I Ji L d ciJgiJI Jx>15j <j£. 6 jLc jg5jg «— aJLoJI j U j' I 4 L 0 yjL ydJI 

i_s\ib JjJg 6 .J I 

(V=Vmcos(wt 

JjJgiJI iLolSuO JlS2J jLuJI <oJ->LsX) ^gSjii) 

(I(t)=imsin(wt 

<b>jj 90 i_j jbljuo jLuJI ^gSu ijJLidljg 
u0'\jl5 cdtabi.o u 3 ^S b&<dl JjiD LoJ' gib jLlxJI ^gSai) uiufxxxJI <lJL> yd> Lol 
(I(t)=-imsin(wt 
(I(t)=imcos(wt+90 

jgSj 4 jI (odsdl gx> <Ujj^ 5 6_)jb Jgj>gx) uailo g Lull I jxxj uiu5-- 68 
j-bxxo aJb- ij\i) short jg5ug joJuujlo j-bxxo uSJlSZxxJI jJuXXoJI Ijl £giiix> 
'bjjlo 

<aJb- uvi) ilUjJg i_iu!XoJI uv^-gJ ^ Jj£ Jgu>gJ uidlaJI JM> ^ jxxj jLudl 
(oLoJ'l jJLc (circuit open)cJ j^Jcug 6jJl_xJ I gjiiu uiuSixJI (Ogiu j-oJuuuxJI jLuJI 
oUbuh 

,jju5L2j l j5Jg uiu5uoJI J\l> (jjo jxxj \J Lixil jLjulJI jli JJjJuoJI jLjulJI <3_lb>- uvi> Lol 
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LoJb ujiSuoJl oLbuhJI JiLLu Ljulpu 633 c uiu^xj J 5 uvi> 4ibbul 

i—Qj^D-i Cjj-o 

jLudl Cj\J3^co ( j £. ^jju L uiiJ I yvi> ^A^ujujloJI j LulJ I Js^-o tjju ^jiJI ^iblo — 69 

4jLolpJI u\i> 4 >o Jl^UjuuloJ I 

J-olpJI CiJb- u ^6 j LulJ I l _ J _u Llo ^ib ,jjLiljiiLll ay^p-L i^bJI jhlll 
uvajuJoJI 

JUolC^JI JM> jLudl jjjuho l^Jiiulb^i) cuLolpJI j^p-L ^Lobdl j LulJ I lol 

CjAJ 3 ^ux 6 l^jiiub^ uJLc JuoJisJ CjXJ^^coJI aA$J ibuLsuJI uJbdLo j|i> <ulc 3 
0_}JL52aZ3jl CjljlllJI JjlC LujuJU 4jJ Lc 4i)Jj ^Joi^ uJbdLoJ jjLOJU jjjuLiiJI 

^LujuI ili-pj l 5 I <U£iQ 3 dLo Ci^J^^oJI algJ (KNEE POINT) uvjpjLoJI 633^ 
.JLkc^JI ilb” uvi> OXJ^^oJI aAgJ lSAjJlpJI i__jJLqJJ 

3 Lujuaj 6 j 4 SjuoJI CjIjLjuJI JjLc jjl t uJbdLoj j LL oJld 4jLolpJI Lol 

(KNEE POINT) lJ vjbdLoJI 03 >C 4jJLsJI CiIjLuJI JjLc. i_jJoi3- uJbdLo 

<aJL> uvi> & 1 $J iAJjJlpJI L_JiiJJ LjJl^u J <uLil OaiuJo Cj\J 3 ^udJI 

,JLkc\jl 

Lo^/xc cuLolpJI uvi> 3 I g_» j 3 jd I Cjb> 3 J < 3 jLo^> uvi> CB&fuse ^jpjuuuy lAloJ -- 70 
<T 

jJu^xoJl3 Jxx^JJ euLo^ JoxC 3ib 4 jLolpJI ^ i_DA^JI 
l$j <u 5 ju 15 ulo cl_pl -i3^>3J IjJaJ i_iU j>3 I^JLujlo <aJb- 0^3 ^3! cuLo^JIj <03^1)' CB 
FUSE Jl JojlC l jju tjJisz-o l yoj dJliib3 6jjljJI (Jj^xiu'3 Lg-La-g-i FUSE Jl ^3^' 
cu \ i^~>q 1 Lo 03^3 CB& 

(PROTECTION COORDINATION ) 

SS ^LuLi>q 5JI obajuaJI uvi> Faults Jl £^1 Lo -- 71 
:Fault In Electrical Power System 
Short Circuit "High Current will flow Multi-phase - 1 
a- Balanced three phase Fault 
Single Phase - to - ground Fault -b 
c- Double phase to ground Fault 
to phase Fault d- Phase 
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Lujiij' cj 5 jj> d i . . i i r. Single Phase - to - ground Fault j^oiiJI J^jl jg ..il 
Jj I 3 -S 2 J I l-ojjuuj cLul^^JI ud> 3 JUcicJI j-o % 80 

3 . jtZ 3 lqJ I CjAsu jJouoJI 3 1 di f) loj ll 63 Li j JJLc 3 O I13 lcu 5 J I 3 1 < 3 jjj\JIj 
3I uOlxoJI ^33!) Joidl j3>o oujuuu 3I Jj l3^J I Ap-I juoS 3I £juj Ale iIiApu dJUAS 
Joddl Cjlpu' iaiuj^oJI djljb>-ljujJI 333-0 
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